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May Ir PLease Your Honour: 
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Respectfully submitted, 
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Provincial Secretary. 


Department of the Provincial Secretary. 
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December 4th, 1946 


THe Honourart_e D. R. Micuener, 
Provincial Secretary, 

Province of Ontario, 

Toronto, Ontario. 


Dear Mr. Michener: 


It is my privilege to transmit herewith a report of progress of the Ontario 
Research Commission, pursuant to Order-in-Council dated August 28th, 1945. 


I have the honour to be, sir, 


Your obedient servant, 


R, C, WALLACE, 


Chairman. 
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TERMS OF REFERENCE 
ONTARIO 
EXECUTIVE COUNCIL OFFICE 


Copy of an Order-in-Council approved by the Honourable, the Lieutenant- 
Governor, dated the 28th day of August, A.D. 1945. 


Upon the recommendation of the Honourable the Prime Minister, the 
Committee of Council advise that pursuant to the provisions of The Public 


Inquiries Act, R.S.O. 1937, chapter 19, 


Dr. R. C. Wallace —_E. Holt Gurney Dr. Sidney Smith 
W. E. Phillips Dr. R. K. Stratford Dr. G. I. Christie 
H. M. Turner Dean C. R. Young Dr. T. H. Hogg 
Dr. C. E. Burke, and Dr. W. Sherwood Fox 


be appointed commissioners to inquire into and report upon all matters concerned 
with scientific and industrial research as they affect the Province of Ontario 
and in particular to inquire into and report upon, 


(a) any matter relating to the utilizing of scientific personnel and scientific 
facilities; 


(b) any application or request to the Government of Ontario for financial 
support for any project within the field of industrial and scientific 
research; 


(c) the co-ordination of the activities of existing and prospective research 
units which are supported in whole or in part by public funds; and 


(d) the integration of research activities within the Province of Ontario 
with research activities outside the Province of Ontario. 


The Committee further advise that Dr. R. C. Wallace be appointed chair- 
man of the Commission and that Professor J. O. Wilhelm be appointed Secretary 
of the Commission. 


And the Committee further advise that the said Commissioners shall have 
the power to summon any person and require him to give evidence on oath 
and to produce such documents and things as the commissioners deem requisite 
for the full investigation of the matters into which they are appointed to examine, 
by subpoena signed by the chairman or by any one of the commissioners hereby 
appointed. 


Certified. 
“Cy F-ButMERS” 


Clerk, Executive Council. 
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ONTARIO 
EXECUTIVE COUNCIL OFFICE 


Copy of an Order-in-Council approved by The Honourable the Lieutenant- 
Governor, dated the 23rd day of July, A.D. 1946. 


The Committee of Council have had under consideration the report of the 
Honourable the Provincial Secretary, dated July 18th, 1946, wherein he states 
that.— 


WuereEas, under the provisions of The Public Inquiries Act, a Commission 
under the Great Seal bearing date the twenth-eighth day of August, 1945, 
appointed Dr. R. C. Wallace et al to inquire into and report upon 


(a) any matter relating to the utilizing of scientific personnel and scientific 
facilities; 


(b) any application or request to the Government of Ontario for financial 
support for any project within the field of industrial and scientific 
research; 


(c) the co-ordination of the activities of existing and prospective research 
units which are supported in whole or in part by public funds; and 


(d) the integration of research activities within the Province of Ontario 
with research activities outside the Province of Ontario; 


Anp WHEREAS it is deemed expedient that E. T. Sterne of the City of Brant- 
ford should be associated in the said inquiry; 


The Honourable the Provincial Secretary therefore recommends that, pur- 
suant to the provisions of the said The Public Inquiries Act, the said E. T. 
Sterne be appointed a Commissioner for the purposes in the aforesaid Com- 
mission contained and recited to be associated for that purpose with the Com- 
missioners therein named, fully and effectually giving and granting unto the 
said E. T. Sterne all and every the like powers given and granted by the said 
Commission to the said Commissioners as if the said E. T. Sterne had been 
appointed by the Commission aforesaid. 


The Committee of Council concur in the recommendation of the Honourable 
the Provincial Secretary, and advise that the same be acted upon. 


“C. F. Butmer,”’ 


Clerk, Executive Council. 
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HISTORY OF ONTARIO RESEARCH COMMISSION 


Appointments 


The Ontario Research Commission was appointed by Order-in-Council dated 
August 28th, 1945, under authority conferred by The Public Inquiries Act, 
R.S.O. 1937, Chapter 19. The Commissioners appointed were— 


Dr. R. C. Wallace, Chairman 


Mr. E. Holt Gurney Dr. Sidney Smith Mr. W. E. Phillips 
Dr. R. K. Stratford Dr. G. I. Christie Mr. H. M. Turner 
Dr. C. R. Young Dro Wai Hogg Dr. C. E. Burke 


Dr. W. Sherwood Fox 


Owing to the prolonged illness of Dr. Christie, Mr. W. R. Reek was asked to 
act during his absence. The Commissioners wish to express their appreciation 
of the services he has rendered. By Order-in-Council dated July 23rd, 1946, 
Mr. E. T. Sterne was appointed to the Commission. The appointment of 
Mr. Sterne was welcomed by the original Commissioners because, aside from 
the personal contributions Mr. Sterne has made, he represents to the Commission 
the viewpoint of smaller industries. 


The Order-in-Council of August 28th, 1945, appointed Professor J. O. 
Wilhelm as Secretary of the Commission. His appointment was made possible 
by an arrangement with the Physics Department of the University of Toronto, 
On October 2nd, 1945, by Order-in-Council, Miss K. Huff was appointed Secre- 


tarial Stenographer. 


Accommodation 


The Commission has been housed in two offices generously provided by 
the Ontario Research Foundation at 43 Queen’s Park. Facilities for the Com- 
mission and Committee meetings have been provided by the Ontario Research 
Foundation, the University of Toronto, the Ontario Agricultural College, Queen’s 
University, the Horticultural Experimental Station (Vineland), and the Provin- 
cial Parliament Buildings. The thirteenth and fourteenth meetings of the 
Commission were held at Niagara Falls. 


The Task 


The Order-in-Council appointing the Commission imposed on it, either 
expressly or by implication, the task of inquiring into and reporting on the 
conditions pertaining to scientific personnel and scientific facilities, on the 
possibilities of co-ordination and integration of research work in the Province, 
and on the role the Government of the Province might assume in any overall 
programme of research. The task assigned involved the investigation of the 
work done and being done by the various research agencies, both public and 
private, together with consideration of the programmes planned by each, with 
a view to making recommendations for the possible direction of their efforts 
into channels which will eliminate any danger, real or imaginary, of duplication 


of effort. 


The Method 


Accepting the thesis that it should play the role of advisor and co-ordinator 
only, and not an instrument of research in itself, the Commission adopted the 
policy of setting up Advisory Committees, each committee consisting of repre- 
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sentatives of groups or institutions vitally concerned in a particular field. The 
usual procedure was to invite such representatives to a conference at which 
one of the Commissioners and the Secretary were present. The Commissioner 
acted as chairman, and outlined to those present the purpose of the Commission, 
inviting their co-operation in the achievement of its aim. Each group was 
encouraged to elect its own chairman, and to function, with the help of the 
Commission in Secretarial and financial matters, as an independent unit. The 
members were invited to suggest others for membership on the Committee,and 
each was encouraged to submit to the group the plans and needs of the organiza- 
tion which he served. It was the duty of the Committee, when all available 
formation was at hand, to co-ordinate the whole, and submit to the Com- 
mission a complete report of its findings and its recommendations. In the case 
| of Forestry, where the whole field was readily divisible into the phases of Pro- 
duction and of Utilization, sub-committees were formed to consider each phase, 
and, following their submissions, a joint session provided an opportunity for 
consideration of the whole problem. Whenever possible, the Commissioners 
attended meetings of the advisory committees, in order that they might have a 
clearer understanding of all the factors. The task of the Commission has been 
made much easier and much happier by the splendid spirit of co-operation dis- — 
played by the various groups with which it has worked. That spirit is, of course, 
merely an extension of the amicable relationships which have been built up over 
a period of years among those groups concerned with research. 


Commission Meetings 


The following is a schedule of the meetings held by the Commission during 
the past year— 


Pepcemmpen Oth Gl 949) cess cdiv om duneia ean Ontario Research Foundation 
MIS DEL LOU ol O45 oscil. vacua ees Ontario Research Foundation 
November 14th, 1945.000000000...0.................Ontario Research Foundation 
December 10th, 1945....050..0. 4 Ontario Research Foundation 
January 17th, 1946..0000000.0000................Ontario Research Foundation 
February 13th, 1946..00000000....0..................selumeceoe Hall, University of Toronto 
IN eis EO CELA PA Ole ico tec eh ai ae Simcoe Hall, University of Toronto 
Pore (tity) L946. kote iste taco ee Simcoe Hall, University of Toronto 
May 8th, 1946.00. e.omecoe Hall, University of Toronto 
June 19th, 1946.00. .......9umcoe Hall, University of Toronto 
ire bth, AL 946s ee, ee Ontario Agricultural College 

** September 18th, 1946...000000....................... Ontario Research Foundation 
October 12th-14th, 1946.00.00. Niagara Falls 
November 30th-December Ist, 1946......Niagara Falls 
Wecemoer eh 19468 2 9 eee Ontario Research Foundation 
December I 1th, 1946 (with Cabinet 

Gormittee evo af. Aeon. ae Provincial Parliament Buildings 

Hanuaryytoth. POAT £0) ee as eee Simcoe Hall, University of Toronto 


**Preliminary Industrial Research meeting. 
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GENERAL STATEMENT 


Research is proving to be the basis on which sound progress is being made 
in the expansion of industry and in the development of natural resources. In 
this Province the responsibility for research is assumed partly by the government 
and partly by industry, the universities, the Ontario Research Foundation 
and other agencies, At present. because of a shortage of trained personnel and 
facilities for research, any budget for a programme of expansion will have to be 
small in the beginning, increasing progressively as conditions permit. Moreover, 
in order to develop research teams on the most efficient basis, continuity must 
be ensured for a large part of the programme. This means not only that one 
must expect moderate expenditures at once, but also that, in some cases, financial 
provision must be made on a long-term basis. 


Since the development and extension of research in Ontario is vitally depend- 
ent upon the availability of trained personnel, the Commission would recommend 
that the Department of Education, the universities, the technical institutions, 
and the industry of the Province promote and expedite in every possible way 
the training of persons who can give useful assistance in this field. 


The Commission wishes to emphasize the fact that senior members of the 
staffs of universities have very heavy teaching duties because of the unusually 
large registration of students that now obtains. They are unable to give adequate 
time to the training of graduate students in research. With additional finanical 
assistance the universities would be able to add suitable men to their staffs in 
order to meet this need. Action of this kind would produce very valuable results - 
by increasing the number of young scientists urgently required to undertake 
research both in pure and in applied science. The Treasury grants to the British 
universities are being greatly increased for the purpose of accelerating the training 
of skilled research workers. 


The Ontario Research Commission is of the opinion that an important 
contribution to the desired end may be made by furthering the training of 
technicians in courses of the technical institute type, courses that extend over 
a period of one or two years and are of a grade lying between that of the voca- 
tional high schools and that of the universities. The assistance of an adequate 
number of persons trained in such courses would approximately double the 
effectiveness of the present appallingly small number of qualified research 
workers who have been trained in the universities. 


At the same time, the Commission desires to commend in general the longer 
and more advanced programmes of educational training in industry as productive 
of persons valuable to research. It is to be hoped that industry will be able to 
extend this service. 


Though the provision of certain research facilities and the maintenance of 
interest in research is one of the functions of university departments, the Com- 
mission feels that assistance to students by way of scholarships and assistance 
to the universities in the carrying out of specific research projects will be a major 
factor in promoting the training of research workers and in the actual develop- 
~ ment of basic research. To further this purpose the Commission recommends | 
that a sum of fifty thousand dollars ($50,000.00) be made available for scholar- | 
ships, these to be granted to specially selected graduate students to assist them 
in securing their graduate training. In addition, through the medium of Advisory 
Committees in the fields of Agriculture, Fisheries and Wildlife, Forestry, Mines, 
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Minerals and Metallurgy, and Soils, the Commission is recommending specific 
projects for which support should be given. These projects are co-ordinated 
with the work being done by Dominion Government departments, Provincial 
Government departments, universities, industry and all such other agencies as 
are actively interested in the particular field concerned. The situation in 
regard to research in the various fields and the cost of the projects recommended 
are summarized in the appendices attached to this report. 


The Commission is of the opinion that industry in the Province has to be 
much more adequately informed on the value of research and on the results of 
research which may be helpful to individual industries. The distribution of 
information of this kind may be effected by setting up a system of “‘extension’’ 
and the initiation of some form of co-operative effort in which the industries 
and government are jointly engaged. In the beginning government may be 
asked to assume a considerable proportion of the expense. As industry takes 
over more and more of.the responsibility of the programme, it would be reason- 
able to expect that the government’s share would be reduced. In Britain the 
government at present is carrying from 25% to 40% of the cost of the research 
which is being done by trade research associations. 


The amount to be spent on research by any industry, government body, 
university, or foundation, is not easy to justify on an economic basis in terms 
that meet the requirements of boards of directors and treasury officials. General 
figures can, however, be given and from the comparison of such figures a reason- 
able guide may be found. 


Amount Spent Year 
CANADA 
Industry. (280 firms) <a sat. salut: fs seen cae eee $ 10,750,000 1944 
National Research Council (not including war re- 
ESCAICH) sO ceca tse re ite ets ts gore oe een 6,378,000 1944 
*Universities ($441,899 from N.R.C. on war research) 1,251,050 1944-45 
U.S.A 
bndustry icc iiay eineirn’s OAM. od ee es 300,000,000 1940 
BRITAIN 
Emdiistry coy aie feta coraid Greek a ae 25,000,000 1938 
Research Associations...............cceeceeeees 4,000,000 1943 
Department of Scientific and Industrial Research 
_ (To the Universities of Britain for research). . 45,000,000 1946 
Sir Ernest Simon estimates (University expendi- 
tures for reséarch). oie). See Ee. 125,000,000 1955 


*Alberta, British Columbia, Manitoba, McMaster, Queen’s, Saskatchewan, 
Toronto and Western Ontario. 


It is obvious that if Ontario, representing as it does 40% of Canadian 
industrial potential, is to go forward and maintain its place in the markets of 
the world research facilities must be extended. To do this will require 
increasing sums of money for research and on a basis ensuring reasonable con- 
tinuity to attract the best of our technical personnel into research fields. A 
factor which should also be borne in mind is the necessity of maintaining freedom 
of action for research groups in the selection of their research programmes. 


The recommendations for Provincial support of researcht which are made 
herewith, are strictly within the area of Provincial responsibility and are closely 
co-ordinated with the responsibilities of the Dominion Government departments 
working in related fields. Care has been taken to see that representatives of 
the Federal departments concerned sit with the Commisson’s advisory com- 
mittees at all stages of the planning. This course has been followed in order 


to ensure close co-ordination in order that public funds be used to the fullest 
advantage. 
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Research to be effective must be done close to the ultimate user of its results. 
On this account proximity of the research to the ultimate consumer gives better 
and quicker benefits. Although, in a confederation such as we have in Canada, 
a great deal of work must of necessity be done by the Dominion Government 
for all the people of Canada, nevertheless much of the research work must be 
done by groups which are close to local conditions. One of the best forms of 
training in the administration of any problem is a thorough experience in research 
in the field. An industry, government department, or university, with a strong 
research group working within the staff, is fitted much better to attack daily 
problems. The question of putting such a belief into dollars and cents, however, 
is not by any means an easy matter. The Provincial Departments, when re- 
quested for figures on research expenditures found it difficult to give an answer 
that stated the case clearly. It was only after considerable discussion that a 
consistent report could be prepared giving a summary of expenditures on research. 
It is hoped that, by further co-operation along these lines and by assistance 
from the Provincial Bureau of Statistics and Research, figures will be produced 
in such a way that economic principles may be applied and some measure of 


comparison may be set up to indicate the true value of research expenditures. 


The Appendices submitted herewith and attached to the statement of finan- 
cial requirements for the fiscal year !947-48, summarize the preliminary findings 
A final report will be sub- 


of the Commission and its Advisory Committees. 


mitted early in 1948. 


tSUMMARY OF RECOMMENDED EXPENDITURES 
FOR RESEARCH—1947-1948 


Capital | Operating Total 
$ $ 

FISHERIES AND WILDLIFE COMMITTEE 

University, Of A@ronto. 4 kiki Hoe oe 1,000.00} 12,575.00) 13,575.00 

Royal Ontario Museum of Zoology Si EY. ced 1,000.00} 6,500.00) 7,500.00 

Wieliaster University. ss. 0.00... 2.006. ees 6,100.00} 10,480.00} 16,580.00 

ONSEN MIVErsIty ye Woe eh Ss RL one Diese 4,360.00) 3,240.00) 7,600.00 

University of Western Ontario.............. 9,273.00) 13,304.00} 22,577.00 

Ontario Research Foundation............... 2,000.00) 20,000.00) 22,000.00|$ 89,832.00 : 
FORESTRY COMMITTEE ‘ 

Seneca MVetsITY Ge os fut ae eee) ARERR 1,590.00; 1,590.00; 

Ontario Research Foundation............... 2,000.00} 18,000.00) 20,000.00) 

Unclassified as yet (sawmill practice).......-) «26s eeee| eee tee 25,000.00) 46,590.00 
AGRICULTURAL COMMITTEE 

Ontario Research Foundation............... 2,000.00} 18,000.00} 20,000.00} 20,000.00 
SOILS COMMITTEE 

Ontario Research Foundation............... 2,100.00; 14,900.00} 17,000.00; 17,000.00 
MINES, MINERALS AND METALLURGY 

COMMITTEE 

Ontario Research Foundation.............-. 12,000.00} 32,000.00} 44,000.00 

Nie aaeitioca es Vet amy ky. sl. Sms Aelnel|ly Raabe Whe sled sahelne < ahs 56,000.00) 100,000.00 
INDUSTRIAL RESEARCH 

Ontario Research Foundation............---) eee eeee 65,000.00! 65,000.00} 65,000.00 
SCHOLARSHIPS (recommended by Ontario 

Premee Te raruIION sc ce ee en ee] Meeting ee] ee yas om. semaine 50,000.00 

$388,422.00 
| ait 


PROVINCIAL GOVERNMENT DEPARTMENTS RESEARCH 
EXPENDITURES—1946-1947 


Department of Agriculture. .....-.--++++ssererrertetr tes Seisrapa ttt 
*Department of Education. ......-.-+-+-ereerrrsrsts estes Te 
“Department of Health. .......---0+- sce errs rete r eet e cece pea 

Department of Highways........-+-+s+esesrsercrrretetses Pai 

Department of Lands and Forests.....----+++++++sstsse0': ae aatGd 


Department of Mines........-+..+eeseercrrs ster rtrs tes 
Department of Planning and Development. ........--++-++: 3,000.00 


*Department of Welfare... ...-..--- 00sec terest eerste 


$835,707.00 
Ontario Hydro-Electric Power Commission. ......----++++++: $109,600.00 
TORAR ak th on ce ee UN, TRE Sa eee a $945,307.00 


*These departments are not considered to come under the review of the Ontario ‘ 
Research Commission. 


PROVINCE OF ONTARIO 


DOMINION DEPARTMENTS AND UNITED STATES AND FOREIGN 
NATIONAL RESEARCH COUNCIL RESEARCH GROUPS 


ONTARIO RESEARCH COMMISSION 


. Maintain adequate and balanced programme of research in Ontario. 
Recommend expansion of new lines of research. 
Through financial aid or other means see that there 1s an adequate supply 
of research men in science being trained in Ontario universities. 
Stimulate industry to do research. 


ADVISORY COMMITTEES 


Co-ordinate research work in various fields: 
! Agriculture. 
2. Soils. 
3. Fisheries and Wildlife. 
4. Forestry 
5 Mines, Minerals and Metallurgy 


UNIVERSITIES 


> WN — 


ONTARIO RESEARCH 
FOUNDATION 


PROVINCIAL 
DEPARTMENTS 


Applied research on subjects Fundamental research: Industrial research: 
of Departmental responsibility: 
erOUIEO Te: Fy) hie chee 2 ag Western Ontario Fundamental research 
onde and Forests .. 5). 0cishen - Queen’s Development 
WIG te 29 glee che aR Toronto 
Planning and Development...... McMaster 
Tourist and Recreation.......... Ontario Agricultural College 


PREDWEYS hae clet te is ee G eee 


Plea 
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~ CONCLUSIONS 


. Research, to an extent greater than ever before, must be the foundation on 


which the economy of the Province is built. 


. Since the development and extension of research and, in consequence, of 


industrial progress in Ontario, is vitally dependent upon the availability of 
traind personnel, the Ontario Research Commission recognizes that the 
Department of Education, the Universities, the technical institutions, and 
the industry of the Province individually and collectively have significant 
roles to play in the training of persons who can give useful assistance in 


field. 


. The Commission wishes to emphasize the fact that senior members of the 


staffs of universities have very heavy teaching duties because of the unusally 
large registration of students. They are unable to give adequate time to the 
training of graduate students in research. With additional financial assist- 
ance suitable men could be added to the staff in order to meet this need 
This would be productive of very valuable results in increasing the number 
of scientists available for the urgent demands both in pure and in applied 
science. The Treasury Grants to the British Universities are being in- 
creased greatly in order that training in scientific research may be expedited. 


The Commission is of the opinion that an important contribution to the 
carrying on of fundamental and applied research may be made by furthering 
the training of technicians in courses of the technical institute type extending 
over a period of one or two years at a level lying between that of the voca- 
tional high schools and that of the universities. The assistance of an ade- 
quate number of such persons would approximately double the effectiveness 
of the all too few fully qualified university graduate research workers. 


The Commission desires to commend in general the longer and more advanced 
programmes of educational training in industry as productive of persons 
valuable to research. It is to be hoped that industry may be able to extend 
this service. 


The facilities for research, in every field, require expansion, in equipment 
as well as in staff, and a larger measure of continuity to embrace long term 
problems is a necessary condition to future progress. 


_ In most fields of research, despite the fact that there has been a multiplicity 


of research agencies, there has been a minimum of duplication of effort, due 
to the co-operation of the institutions concerned. 


_ Provisions should be made so that discoveries resulting from research in our 


public institutions may be patented, with a view to ensuring that the financial 
gains arising from those discoveries are used to further research. 


The successful “‘extension” policy of the various departments of agriculture 
warrants its introduction into other fields. 


The Commission is of the opinion that industry in the Province has to be 
much more adequately informed on the value of research and on the results 
of research which may be helpful to individual industries. This is largely 
a question of “extension” and some form of co-operative effort in which the 
industries and government are jointly engaged. In the beginning govern- 
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ment may be asked to assume a considerable proportion of the expense. As 
industry takes over more and more of the responsibility of the programme 
the government share can be reduced. In Britain the government at present 
is carrying from 25% to 40% of the cost of the research which is being done 


by trade research associations. 


- Research on markets and on marketing must be, no longer, something of an 


afterthought. It is not a matter so much of scientific research as a question 
of the application of economic principles to production and marketing and 
should be a matter of study by an economic group. 


In certain fields, for example agriculture, fisheries and wildlife and soils, 
the Governments must continue to assume major responsibility for research 
in the production field, and both Government and industry should begin 
work on the utilization of agricultural products and by-products. 


In certain industrial fields, for example mining and minerals, Governments 
must continue to assume some responsibility, notably in the provision of 
research facilities beyond the means of private enterprise. 


In many fields, existing organizations are competent to carry out a compre- 
hensive Province-wide research programme, if provision is made for an ex- 
pansion of facilities and personnel. 


The activities of the Dominion Government in the field of research make it 
imperative that a close liaison be maintained at all times, if undesirable 
duplication is to be avoided and full use of available facilities is to be enjoyed. 


Any marked extension of research activity in the Province will necessitate 
continuing, careful co-ordination of the efforts of all if fullest use of limited 
funds, limited personnel and limited facilities, is to be realized. 
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RESEARCH AND RESEARCH PERSONNEL 


“There is probably more talk about research and its value in the post-war 
years than has ever occurred before. This is not confined to technical groups, 
but is featured in the public press, with the result that Government, industry 
and the public are becoming increasingly aware of what research can do—not 
only for the various organizations who expect to profit by such work—but what 
it may mean to people as a whole.’ ’* 


The expansion of the research programme of the Dominion Government 
and the establishment of Provincial bodies, such as the Ontario Research Com- 
mission and the Nova Scotia Research Foundation, to investigate or direct 


research, reflects that public interest. That interest is a logical and commendable 
one, but it must be properly utilized and directed. Otherwise it can, unfortun- 
ately, lead to a great deal of loose, wishful and badly co-ordinated thinking. 


The Ontario Research Commission recognizes the urgent need for research— 


research that is purposeful and that is co-ordinated. It believes that the ob- 
jective of that research is the material objective of civilization itself—to prolong 
life, to improve health and comfort, to enhance happiness, and to enlarge pro- 
ductive ability and usefulness. The Commission recognizes, too, that research 
workers constitute the main reconnaissance staff in the attainment of that 
objective and feels that, because the research workers occupy that position, the 
problems of scientific personnel may best be discussed with the broader problem 
of research in general. Any co-ordinated long-term research programme implies 
the training and maintaining of competent staff; the justification for one is the 


justification for the other, and the success of the one will depend on the success 


of the other. 


In the reports which follow the necessity for research in a particular field 


is discussed in the report on that phase of the Commission’s investigations. For 
that reason no complete justification for a programme of research is attempted 
here. It will probably be sufficient to point that that the Advisory Committee 


on Reconstruction, after exhaustive studies, was convinced that research was 


fundamental to the success of any worthwhile programme of reconstruction. 


It recognized, too, that any research programme would of necessity have to be 
instituted after careful consideration of the problem of available personnel, 
and that provision for the training of an adequate number of research workers 
was a matter of extreme urgency. 


The logic of this conclusion is unassailable. In any programme the quality 
and the quantity of available personnel are the main limiting factors. Unlimited 
facilities and unlimited funds are of little avail without qualified and 
interested personnel. The research worker may overcome some of the handi- 
caps of limited facilities or limited funds by improvisation, but there can be no 
improvisation to compensate for lack of personnel, whether the lack is in the 


number or in the quality of the workers. 


There is no doubt in the minds of the Commission that there is an alarming 
shortage of competent help available for research. This fact was emphasized 
by every one of the Advisory Committees and, in certain instances, despite a 
general lack of funds for research as a whole, the Commission was told that the 
funds in hand were sufficient to finance all the research work possible in the 
‘ mmediate future, because there simply was no possibility of securing personnel 


*See R. K. Stratford — The Co-ordination of Research in Canada. 
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to conduct the work for which money was available. In this deficiency we are 
not alone, for a similar situation prevails in Great Britain and in the Po 
States. In the case of the former a special committee was set up to attempt to 
compensate for lack of personnel by careful co-ordination of the efforts of those 
available. In the United States the Science Committee reported in part as_ 


follows: 


‘Shortage of experienced and competent research personnel has been acute 
in recent years . . . and in some fields first-class men are almost unobtainable. 


This situation in the United States is of special significance to Canada and 
to Ontario. From the ranks of Canadian scientific personnel our neighbour is 
able to recruit men and women to ease the shortage which is handicapping it. — 
It is true that we have some claim on these people—that of loyalty to Canada 
and appreciation of the fact that their training was and is carried out largely — 
at the expense of their native land—but the attractions offered are, in most | 
instances, such that it is difficult to refuse, particularly since our researchhas 
been so limited and the financial prospects rather meagre in comparison with 
those available in the United States. “Failure to recruit or retain,’ reported — 
the Special Committee in Great Britain, “implies successful competition.” That 
the competition of the United States for our personnel has been successful is 
readily recognized, but probably less appreciated is the fact that the “successful 
competition’ by the Americans for personnel carries all the implications of suc- _ 
cessful competition in the struggle for markets—and we need those markets. 
Heretofore we have been satisfied to base our trade on the sale of our products 
in almost primitive form, but the demand for our basic products in that form 
is relatively inelastic, and this has been aggravated by the substantial decrease, 
due to the war, of the purchasing power of our customers. It must be realized 
that our chief hope of remedying what is otherwise a hopeless situation is to 
utilize more competently and completely our tremendous resources, directing © 
our efforts to the frontiers of scientific research instead of to geographical fron- 
tiers as in the past. The solution is not in the production of more of the same 
products, but the production of consumer goods in less primitive form or in 
new form. To achieve that we must have research, and the prime requisite in 
that is, of course, adequate and competent research personnel. 


Research in this country has suffered in the past both from lack of money 
and from a deficiency in the supply of trained research workers. The lack of 
money, no doubt, has been largely responsible for the inadequate supply of 
workers. Shortage of equipment, lack of trained assistants and of auxiliary 
services have together imposed an oppressive burden on the research worker, 
and in the case of many universities the burden of teaching has left potential 
high-calibre research workers little time for original investigations. There is 
an urgent need for better laboratories, and for more staff, not only that the teacher 
may have more time for research, but that he may have adequate facilities and 
time to instruct the students who to-morrow will man the staffs of research | 
laboratories, university and industrial. For it is to the universities we must _ 


look, to a large extent at least, for ideas on the one hand and for men on the 
other. 


Granted then, the urgency of the need for more adequate training facilities 
for the scientific personnel so badly needed, there remains the consideration of 
how to recruit and to retain sufficient competent research workers. The answer 
in both cases is the same—money; money for equipment which will enable 
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the research worker to carry on his work under reasonably adequate conditions; 
money to pay him what he is bound to be offered elsewhere; and money for the 
trainee in the form of fellowships, scholarships, bursaries. It is granted that 
very large sums are quite beyond our means, but a carefully planned programme 
could minimize the cost. However, it must be a complete programme. There 
is no advantage in providing partial training at public expense, or advanced 
frraining at further cost, only to have the personnel attracted elsewhere. 


It is quite impossible to suggest a global figure required to meet satisfactorily 
the problem of adequate staff. Some of the Advisory Committees have endeav- 
oured to suggest a minimum immediate programme designed to recruit interested, 
competent personnel, The most specific of these are outlined in the reports 
of the Advisory Committees but they should be considered as a mere beginning 
and not a complete plan. Further plans will have to be made to meet needs 
as they arise, and the Commission is certain that the careful objective considera- 
tion by a competent authority on suggested projects will not only prevent any 
waste of funds, but will produce results impossible of attainment under the 
present system, where research in one particular field is unlikely to be considered 
in the light of overall needs of the Province. It is quite obvious that a system 
of ‘‘priority research’’ would be of very great help to all, and that comparatively 
little additional expenditure would produce amazing results. The war has 
taught us what a tremendous power is represented by an organized, co-ordinated 
and trained team of research workers. The accumulated talents, experience 
and equipment of the scientists of Canada still form a gigantic reservoir whose 
potential energy could be quickly channelled in this direction or that, and 
brought to bear upon the problems, small or large, that seem most urgent at 
the moment. That is, they will form a reservoir as long as we ensure a constant 
stream of highly trained scientists to replenish the supply, and prevent, as far 
as possible, the draining off to competitors of those who might do for Canada 
what they will be asked to do for others. 


It is the general judgment that Canada loses too great a proportion of her 
scientific personnel. During the period from January Ist, 1946 to September 
30th, 1946, 574 Canadians, classed as technically trained, obtained exit permits 
to go to the United States. 


The responsibility for retaining our trained personnel is not the direct 
responsibility of any one group but must be given active consideration by both 
government and industry. 


SCHOLARSHIPS 


The Commission realizes that the need for trained personnel cannot be met 
completely by the provision of scholarships. Neverthless, to assist students 
with ability and as an adjunct to a complete programme the provision of financial 
assistance to outstanding students plays a useful part. 


During 1946-47 the Ontario Research Commission requested that $20,000 
be made available to provide scholarships for research students. Through 
recommendations from the Advisory Committees ten scholarships were granted 
for work to be done during the 1946-47 term. These are listed below:— 
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Name University Recommended by Amount Project Supervisor 


Ferguson, A. E...... OAC. J. F. Francis 1,000 Poultry Diseases Francis 
ReeEtley, Mw ivi. 7 sOLALC. J. F. Francis 1,000 Biochemistry Patterson 
Graham, A. R.......Queen’s R. C. Wallace 600 Mineralogy Berry 
J. E. Hawley 

Curtis, E. C.........Queen’s R. C. Wallace 500 Plant Ecology Aikman 

(Iowa State) 
Denyes, H.A....... Queen’s R. C. Wallace 1,000 Animal Ecology Dice 

(Ann Arbor) 
Wragg, L.E........McMaster A. E. Warren 1,000 Wildlife Judd 
Sanderson, Mrs. G. 

(nee Lustig). .....O.R.F. H. B. Speakman 2,400 Climate Chapman 
Baldwin, N.S....... Ole a be E. M. Walker 500 Ichthyology Fry 
Peart N ees + os oF To E. M. Walker 1,000 Trout Fry 
irvine sb... 2k. U Sor T. R. R. McLaughlin 500 Waste Sulphite 
liquor McLaughlin 
Glemens;: H. P:... ...-U,-0f W.0- W..S! Fox 500 Fresh-water cod Battle 
$10,000 


A copy of the proposed regulations governing scholarships follows. 


Regulations Regarding Scholarships 


1. These scholarships are intended, not to facilitate attendance on ordinary 
collegiate studies, but to enable students, who have given distinct evidence 
of capacity for original research or students who have at least won high 
distinction in scientific study during their undergraduate course, to continue 
the prosecution of science with the view of aiding its advance or its applica- 
tion to the industries of the country. Evidence of this capacity is strictly 
required, this being the main qualification. The most suitable evidence is 
the submission of a satisfactory record of research already performed. 


2. They are open on equal terms to men and women, and are awarded to the 
applicants who are deemed best qualified by the evidence submitted. 


3. An applicant for scholarship must be a British subject resident in Canada. 


4. An applicant to be eligible for a first award must not have passed the thirtieth 
anniversary of his birth on March 31st of the year of application, except 
in the case of war veterans. 


5. A candidate must (1) be a bona fide graduate of a university or college in 
which special attention is given to scientific study, or (2) have received an 
equivalent training in an institution possessing adequate facilities of a 
scientific character for providing such training. 


6. The departments of science in which capacity for research will be accepted 
as qualifying for an award are: Agricultural Sciences, Biology, Bio-Chemistry, | 
Chemistry, Engineering, Forestry, Geography, Geology, Mathematics, — 
Metallurgy, Mineralogy, Physics, or other approved departments. | 


J. Application for a scholarship must be made by the candidate to the Ontario 
Research Commission. He shall submit a complete record of his academic 
career and standing on entrance. Recommencations must be submitted 
from the heads of the scientific departments with which he was connected 
and professors or instructors under whom he studied, showing that in thei 
estimation he promises to be worthy of training for scientific research. All 
such recommendations must be forwarded to the Ontario Research Com-- 
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mission by the professor recommending the candidate and through the 
head of the department concerned. The candidate shall state the institution 
at which he intends to study, and the general line of work to be followed. 
The application will be considered and decided upon by the Ontario Research 
Commission or by a special committee appointed by the Commission. 


. Each applicant must arrange for his admission to some approved institution 


and submit with his application a statement from the supervisor under 
whom he intends to work in such institution that such supervisor has agreed 
to undertake the supervision of his work with the approval of the head of 
the department concerned. Such supervisor will be expected to submit 
to the Ontario Research Commission a confidential report on the grantee’s 
work at the mid-year and on the conclusion of the award. 


. The date of the beginning of tenure of an award shall coincide with the 


beginning of the academic session of the institution at which the grantee is 
to carry on his work. In very exceptional circumstances the Commission 
upon receipt of a formal application from a grantee, may permit a change 
of tenure to be made. 


Successful candidates are required to devote themselves for a period of at 
least eight months of each year wholly to the objects of the award, and during 
that time may hold a position of emolument or engage in teaching only with 
the approval of the Commission on such terms as the Commission may 


decide. 


. The holder of a scholarship shall furnish on or before February Ist a detailed 


mid-year report of his work up to that time; and also on completion of the 
tenure of his award, and not later than July 3lst, a complete and detailed 
report of the work carried on during the entire year. 


. The Ontario Research Commission shall have the right to publish under its 


own auspices information arising from work done under an award, and no 
paper covering work carried out under an award may be published without 
permission from the Commission. 

In each case a copy of the manuscript shall be filed with the Commission 
before publication, and evidence shall be submitted that the supervisor 
who directed the work has approved the manuscript and the plans for 
publication; information shall also be furnished as to the manner in which 
it is proposed to publish and the expected date of publication. One reprint 
of the published paper shall be forwarded to the Commission as soon as 
available. In published papers, due credit shall be given to the Ontario 
Research Commission for the assistance received therefrom. 


. The scholarships will have a value of $500, $900 or $1200 depending on the 


experience and qualifications of the applicant.” 


. Awards are payable as follows: 40 per cent on beginning work; 50 per cent on 


receipt of a satisfactory first half-yearly report; 10 per cent after the expira- 
tion of the period of tenure and the submission to the Ontario Research 
Commission of a satisfactory report on the work of the holder for the whole 
period. 


_ Grantees who have to travel 300 miles or more may be granted, at the dis- 


cretion of the Commission, an allowance toward travelling expenses. Such 
travel grants shall be based on the distance between the point where the 
award is tenable and the point where a grantee was located during the 
preceding year. 

Application for a scholarship must be made not later than February Ist. 


*During the past year scholarships were not confined to these specific amounts since the 


regulations had not been finally decided upon. 
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RESEARCH IN INDUSTRY 


Present Conditions in Industry 

In Ontario, as in all Canada, the most striking result of the war is to be found 
in the rapid expansion of industrial productive capacity.* And, even though 
some of the production units included in the amazing growth under the stimulus 
of war may be of no use to industry in times of peace, nevertheless the remaining 
increase of production facilities will have a profound effect not only upon the 
distribution of goods in the province, but in all Canada, and upon the inter- 
national trade of the Dominion. Properly directed, these increased facilities 
may contribute enormously to the public welfare. But it must be recognized 
that while industry, geared to war-production, may be temporarily sustained 
in the postwar period by the backlog of demand for goods in restricted supply 
during the war, and by the requirements for the rehabilitation of those regions 
devastated by war, it is imperative that this “‘sellers’’ market be recognized as 
an abnormal one, and that, if a period of recession is to be avoided, adequate 
planning must be undertaken at once. This planning must be based on research, | 
with a view to the production of new articles to meet new demands, or to the 
reduction of manufacturing costs with the object of extending the market for 
existing goods. To limit our ““Planning’’ to such efforts as the restriction of 
output, whether by limiting the scale of effort or by shortening the hours of 
labor, with a view to spreading over a longer period the production necessary 
to meet existing demand, will merely add to the ever-present danger of inflation. — 
Goods must flow as rapidly as possible from the production line, and, while the 
peak demand is being met, plans must be made for the adjustment from a period 
of abnormal markets to the more stable conditions of normal times. 


Reasons for Lack of Research in Industry 


It seems quite likely that a considerable portion of Canadian industry lacks” 
any appreciation of what research might mean to it. This is not remarkable. 
The superficial enthusiasm for research immediately after the World War I, 
based on inadequate understanding, led to its use chiefly as ‘‘advertising copy’’, 
with the result that many industries obtained a completely misleading concept of | 
the value of research. Moreover, since many of our industries are subsidiaries 
of companies in the United States, they have been content to leave to the parent 
company the solution of technological difficulties and the discovery of new 
marketable products. Further, although it was demonstrated during the war 
that Canadian industry could produce articles exactly to customer specifications, 
that customer was in a position to make known exact needs, and, in many cases, 
to provide designs. Such a situation left to industry responsibility for investiga- 
tion of manufacturing processes only, and failed to emphasize the fact that there 
was much fundamental research behind the design. In peacetime the articles 
to be produced must be determined and designed through fundamental and_ 
applied research by the industry itself. To accomplish this will require consider- 
able time and considerable investment, but industry, if it is to be successful, 
cannot afford to await developments. It must bring them about. 


To most of our smaller industries—industries which make up more than 
ninety per cent of the number of industrial establishments in Ontario and which 
give employment to some fifty per cent of our factory workers—this idea is. 


1937 1943 
"Establishméntatt. 00h t2.6) 4 buen ct ote 9,796 10,587 
Employees a ta eee eee 321,743 570,017 
Gross Value of Products................ $1,880,388,188  $4,221,101,063 


completely foreign. In these enterprises there is a minimum of trained personnel, 
scientific or otherwise, who normally provide the stimulus for investigation and 
development. Too otten, probably because of their origin, these companies 
scoff at the so-called “‘scientific approach,’’ and rely completely on empirical 
methods, with the result that many of them employ obsolete techniques. These 
may mean not only higher costs but a product of inferior quality and there can 
be but one ultimate outcome of such a situaton—the failure of the business. 

An extension at the provincial level of the present Technical Information 
Service of the Department of Reconstruction, perhaps through the Ontario 
Research Foundation, would be a step in the right direction. 


Government Interest in Research 


Nor can the Government in times of peace be expected to assume complete 
responsibility for industrial research. It is true that the social and economic 
implications are of such magnitude that the Government has a vital interest in 
industrial welfare and should make every effort to guard against industrial col- 
lapse. But its efforts should be those of an assistant—an assistant urging and 
helping industry to widen its horizons, that there may be suitable outlets for the 
tremendously increased capacities for production. Unless these outlets are 
found the results may be catastrophic. Though this should be mainly the 
responsibility of the individual industries a certain amount of government 
assistance generally applied would help to co-ordinate the efforts of industry. 


General Factors to be Remembered 


In plans for any programme of industrial research two limitations must 
be borne in mind—the limitation of time and the limitation of funds. Our most 
likely industrial competitors, United States and Great Britain, are intensively 
active in research matters, while Russia, a potential competitor, is expending 
probably more in money and in effort than either of the others. These countries 
are recognizing, too, that there must be intimate co-ordination of effort and 
mutual stimulus by industry and agencies for fundamental research. It might 
well be that the effort being put forth in these countries will, if we delay, cause 
us to be hopelessly outdistanced in the staking of claims on the new industrial 


frontier. 


Although we are, as yet, at no disadvantage in the matter of time, the same 
fortunate situation does not prevail in the matter of funds. We never can hope 
to match, in total expenditure and probably in per capita expenditure, the 
amounts which will be available for research in the United States, Great Britain 
and Russia. But the measure of total or per capita expenditure is not necessarily 
the measure of success. Quality of research can compensate for the disadvantages 
of less extensive investigations. There is every reason to believe that our scien- 
tific personnel is as competent as any group in the world, and that our industries 
are as adaptable as those of other countries. The prime necessity, it is apparent, 
is the judicious use of the talents and the facilities that are ours. The harnessing 
of those talents and facilities, through a co-ordinated research programme, was 
eminently successful during the war. They can be used just as effectively, surely, 
for purposes of peace. 


Difficulties 


The problem of proper co-ordination and extension of industrial research 
is not anfeasy one. The general apathy referred to previously is reflected in the 
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inadequate research machinery at present in existence. It is true that many 
of the larger industries do operate research laboratories, and, in certain fields, 
there are commendable facilities. But, by and large, probably industry is con- 
cerned less with widening its scope and its abilities than it is with filling orders, 
trusting to a competent sales staff, to newspaper and radio advertising, and to 
courtesy and service for the maintenance of markets for its products. 


There are, in Canada, no laboratories comparable to those of the DuPont, 
General Electric and the Standard Oil Development Company, and it seems 
unlikely that there ever will be, for reasons which are obvious. We have no 
extensive semi-public applied-science research laboratories, such as the Massa- 
chusetts Institute of Technology, the California Institute of Technology, the 
Carnegie Foundation, nor Research Stations such as those for aeronautical 
research at Langley Field and Moffett Field. Nor are our aircraft industries 
able to support research laboratories on the scale found necessary by the aero- 
nautical industries in the United States. It would seem that, since our industrial 
operations are on a scale which makes private research in certain fields impossible, 
the responsibility for these large scale investigations must, of necessity, be 
assumed by the Government.* 


It should be remembered, too, that a considerable proportion of our industrial 
productive capacity is in units so small that the maintenance of their own research 
laboratories is quite impossible. While the larger industries will probably, to a 
greater and greater extent, make provision for some research, the problem of the 
small industry will remain. The need for government help in the field of agri- 
culture has long been recognized, and there would seem to be every reason why 
similar services should be extended to small industry. Great Britain recognized 
this during World War I, and gave financial help and encouragement to Research 
Associations, the aim of which was to provide co-operative research facilities to 
the various competing companies in a particular field. Twenty-eight of these 
associations have been formed, or are in the process of being formed, and while 
the financial support they have received from members leaves much to be de- 
sired, and while they have been no panacea for production and marketing prob- 
lems, they have rendered considerable service. 


Some of the industrial groups in Ontario and in Canada are discussing just 
now the possibility of co-operative action. Though many are loath to work 
together at the research level for competitive reasons, and because they fear the 
domination of government bureaus, there are some who will work co-operatively 
and with a government sponsored group ‘as well. An example is to be found 
in the textile industry, and in this industry, at least one medium of approach 
would be through the Textile Division of the Ontario Research Foundation. 


Another difficulty is that of the personnel. Lately there has been a pro- 
nounced tendency on the part of those companies aware of the possibilities of 
research to entice scientific personnel from the universities. While this may 
answer an immediate industrial need, it may well have unfavourable repercus- 
sions over a period of time. The universities still are the major training ground 
for scientific workers, and if the instructors are enticed from the university 
laboratories, the quantity and quality of instruction given may suffer consider- 
ably. ‘The inducements offered by private interests are many, and this coupled 
with those from other countries, may easily promote a critical shortage of teachers 
within our universities. Industry must appreciate this fact, if it is to be provided 
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*See C. J. Mackenzie—Research in Canada—Page 38. 
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with a steady supply of competent scientists. It should be possible to evaluate 
the need for instructors and for industrial research personnel in the light of long- 
term requirements of industry itself. 


Still another difficulty is that arising out of the question of patents. Those 
engaged in fundamental research are averse to restricting discussion of the 
problem at hand to a few persons, and research leading to post-graduate degrees 
may require publication of results. For that reason private companies have 
hesitated to finance research in universities. More recently that attitude has 
been modified, and, when required, arrangements have been made to meet 
special conditions. Discoveries within the university, arising out of research 
financed by public funds, present further patent difficulties, as the university 
may not wish to patent the idea and private interests may do so. The weakness 
here seems to be the lack of an organization such as the Research Corporation 
in the United States. This organization, described as ‘“‘an engineering foundation 
organized to transact business for the advancement of science, to which profits 
are applied,”’ takes over and patents discoveries made in the laboratories of uni- 
versities and technical institutes. The profits from the sale of patent rights are 
applied to grants in aid of research to be carried out in such institutions. The 
scheme has been quite successful, and there are now several such foundations 
in operation. 


Recommendations 


Recognizing the urgency of the situation, and in spite of the limitations in 
the matter of funds, the paucity of machinery for research, the apathetic attitude 
of a considerable portion of industry, and the fact that information on the subject 
is quite inadequate, the Commission feels that a start on a co-ordinated pro- 
gramme of industrial research can and must be made, and respectfully submits 
for consideration the following recommendations :— 


1. The immediate institution of a campaign designed— 
(a) to stimulate the interest of industrial management in research, 


(b) to encourage the use of the library service of the National Research 
Council, 


(c) to extend the use of the facilities of the Technical Information Ser- 
vice, of the Research and Development Branch, Department of 
Reconstruction and Supply, by direct action in Ontario through 
the Ontario Research Foundation, 


(d) to arrange for more direct extension of research results to industry on 
a basis of free assistance for a trial period developing through a part 
pay period to a point where the research effort in industry would be 
mainly supported by the industry. 


2. The encouragement of industry to take advantage of existing taxation 
benefits for research and the investigation of the possibility of obtaining further 
concessions in the matter of taxation of industries, with a view to encouraging 
expenditures for research. 


3. Investigation of the advisability and practicability of the formation of 
Industrial Research Associations for co-operative research, and of granting some 
fnancial assistance to such associations, if any are formed, with the definite 
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understanding that these organizations are to be managed and maintained by 
the interested industry. 


4. Endorsation of the suggested extension of the National Research Council 
Laboratories, the Ontario Research Foundation, and other such laboratories, 
to include facilities for research, both fundamental and applied, beyond the 
financial means of Canadian industrial institutions.* 


5. The establishment of a patent-holding organization similar to the Research 
Foundation in the United States, to patent discoveries made by universities, 
research associations, etc., with the profits to be applied to further research and 
extension work in and by such institutions.** 


6. The formation of an Advisory Committee, or Committees, representating 
Industry (preferably through some such agencies as co-operative Research 
Associations) to make known to the Ontario Research Commission the needs 
of industry. 


7. That the Ontario Research Foundation be provided with such funds 
that are necessary to secure the additional space and personnel to— 


(a) Give the necessary leadership in organization to promote the fore- 
going six recommendations. 


(b) To secure qualified personnel to diagnose the problems of individual 
manufacturers and to direct them to the best places for aid in each 
particular case. 


(c) To make possible fundamental research for trade groups; such 
research to be paid for in the main by such groups but supplemented 
by the government on an agreed percentage basis. 


(d) To assist individual manufacturers to promote research either within 
the Foundation or within their own facilities, or to assist individual 
manufacturers by giving guidance in the setting up of facilities for 
testing, control, and minor investigational work—with or without 
government financial aid. 


(e) To act in conjunction with Industrial Canada in the promotion of a 
continuous and persistant stream of research ideas to the Ontario 
members of the Canadian Manufacturers’ Association to the end 
that all members will eventually become research-conscious, and 
interested in a review of their own manufacturing position. 


(f) To encourage and to assist where possible (or to advise where assist- 
ance can be secured), individual manufacturers to bring about sim- 
plification and improvement in the efficiency of methods of produc- 
tion and the streamlining of their manufacturing operations. 


armaments nn 
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MEMORANDUM ON INDUSTRIAL RESEARCH SUBMITTED 
BY CANADIAN MANUFACTURERS’ ASSOCIATION 
) December 6th, 1946. 
The Chairman and Members, 
Ontario Research Commission, 
47 Queen’s Park, 


Toronto, Ontario. 


Gentlemen :-— 


The Ontario Division of the Canadian Manufacturers’ Association, which 
embraces within its membership some 2,700 manufacturers, welcomed the appoint- 
ment of the Ontario Research Commission by Order-in-Council in August 1945. 
It noted further that the qualifications of the Commissioners appointed there- 
under insured a thorough and comprehensive investigation into the matters 
specified in the terms of reference of the Commission. The Association has 
learned that the Commission will shortly be making recommendations concern- 
ing its work and desires to submit some observations on the application of 
technical and industrial research, with particular reference to the Ontario Research 
Foundation and industry in the Province of Ontario. 


The Canadian Manufacturers’ Association has always fully recognized the 
value and necessity of research for the development of industry and has made 
a valuable contribution towards its encouragement. Its interest was particularly 
marked during the first world war. It may be of interest to the Commission 
to record that in February, 1923, the Association arranged a conference at Ottawa 
to survey the work which had been done on research and to receive suggestions 
in regard to what might be done in the future. This conference was attended 
by representatives of the Dominion Government, of leading universities through- 
out Canada, of agriculture, and of private research organizations, as well as by 
members of the Association. The valuable information collected at this con- 
ference was later published and distributed by the Association. 


In order to continue the work done by the Association in regard to industrial 
and scientific research, the Executive Committee appointed a special Committee 


in September, 1923. 


This action by the Association, and similar action by other interested bodies, 
revived interest in research at a time when it had declined greatly, and, finally, 
the Research Council Act was passed in 1924 under which the Dominion Govern- 
ment Honorary Advisory Council for Scientific and Industrial Research was 
constituted a separate body with corporate powers under the name of the Na- 
tional Research Council. Under the Act, the Council was empowered to make 
researches with the object of improving the technical processes used in the 
industries of Canada, and to discover processes and methods which would promote 
the extension of existing, and the development of new, industries. 


In line with its educational programme, the Association held conferences 
on industrial and scientific research at its Annual General Meetings in 1945 and 
1946. These attracted a great deal of interest and many excellent contributions 
were made to the subject by leaders in this field and in the discussions which 
took place. It may be of interest to note that while at the 1945 conference some 
of the speakers were from United States companies, all those taking part in the 
programme at the 1946 conference were representatives from Canadian Govern- 
ment departments, Canadian universities, Canadian research institutions and 
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Canadian manufacturing companies. The proceedings at these conferences were 
fully recorded and widely distributed throughout Canada, the United Kingdom, 
the United States and other Empire and foreign countries. 


In the summer of 1945 it was decided to inventory research facilities in 
Canadian plants, and to this end information was sought by the Association 
from its membership across Canada. The results were highly informative and 
interesting. Of the 577 manufacturing firms replying to the questionnaire, 402 
reported that they maintained laboratories for the creation of new products 
and techniques, improvement of existing products, product and quality control 
and testing, and that over 3000 persons were engaged in work in connection 
with them. Many firms also indicated that they used the facilities of govern- 
ment institutions or private laboratories. It is also a matter of interest to 
record manufacturers spent almost two and a half times as much money on 


research in 1944 as they did in 1938. 


The Association also took a leading part in the establishment of the Ontario 
Research Foundation, and as the Commission is aware, industry shared with the 
government of the Province in the endowment upon which the capital structure 
of the Foundation rests. In the eighteen years that the Foundation has been in 
operation, it has made valuable and extensive contributions to the scientific 
knowledge not only cf the Province but of Canada. Its annual reports reflect 
the measure of its work and the high quality of the goods produced in this Prov- 
ince can be attributed in considerable measure to the careful research work which 
has gone on within its walls. 


The governing body of the Foundation in its formative stages laid 
down a programme which was designed to cover a very wide field of research 
for the benefit not only of industry but in the broader fields of agriculture, 
pathology and biochemistry. This programme was under way when the business 
recession of the 30’s overtook the country. The Foundation, like every other 
institution, felt the effects of this. Retrenchment and financial conservation 
was the order of the day. Some of the long-term projects which, in many cases 
involved substantial expenditures, were curtailed or abandoned. Other projects 
which had been completed were not renewed and this retraction extended even 


to the short-term investigations which were being carried out for a large number 
of industries. 


These policies, however, were not adopted by all. Many industries con- 
tinued to take a long-range view on research, foreseeing that its value in respect 
of the improved quality and lowered costs of their products would be justified 
when the expected recovery took place. It is hardly necessary to state that 
these industries reaped the reward of their perseverance. It is also gratifying 
to record that practically all those industries which had undertaken to share in 
the endowment, continued their payments into the fund during these years. 


It is a matter of record that, during this period the Foundation did not 
restrict its usefulness. On the contrary, it pursued with closer attention the 
technological problems which arose as the result of this period of industrial 
stocktaking and broadened the scope of its fundamental research into those 
fields not directly allied to industrial research but which were specifically desig- 
nated in the original programme as requiring investigation. 
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Following this period of recession and in the period before and during the 
war, industry underwent significant changes. During this time considerable 
expansion occurred in the industrial field, notably in the establishment of numbers 
of smaller industries. It was also significant that this period saw a newer genera- 
tion of management taking over the direction of many industries. It is, therefore, 
perhaps not surprising that, preoccupied as it was with its immediate problems, 
this body of industry under this newer management does not have the close 
relationship with the Foundation which the industries with which it was associated 
in its early years, enjoyed. 


There has been some divergence in the paths followed by the Foundation 
and this body of industry to which we have referred. No criticism of the Founda- 
tion is intended in referring to this situation. The Foundation is an established 
institution, equipped and prepared to assist industry and to carry on work in 
many fields and it has not counted amongst its functions the work of bringing 
itself continually to the attention of those who might profit from the utilization 
of its services. 


Nevertheless, this gap between the Foundation and a considerable body of 
manufacturers, particularly the smaller manufacturers, exists today, and the 
Ontario Division respectfully submits that the Commission include in its investi- 
gations ways and means by which this gap may be closed and the Foundation 
and the industries which it was designated to serve, restored in greater measure 
to their original relationship. 


The Ontario Division of the Association views this situation with some 
concern and it was with the object of considering what steps might be taken 
towards assisting to correct this that, during the summer, it appointed a special 
Committee to investigate the matter and to bring forward proposals which it is 
hoped would, if acceptable to the Foundation and to industry, result in a resump- 
‘ tion of the original programme intended. 


Discussions and conferences have been held with Officers of the Foundation 
in the past few weeks and it would appear, at this stage, that initial steps towards 
the development of a programme designed to bring the Foundation and industry 
in closer alignment, might be considered through three lines of approach. These 
are: 


(a) A programme conducted by the Foundation and designed to bring the 
work and facilities of the Foundation to the attention of manufacturers 
in the Province, and in particular to the smaller manufacturers. 


(b) Further exploration by the Foundation of the possibilities of bringing 
groups of industries having common problems into a closer relationship 
with the Foundation for the purpose of solving these problems on a 
basis of mutual benefit. 


(c) The encouragement of organizations of scientific and productive per- 
sonnel within broad groups of industries, particularly those maintaining 
research facilities of their own, for the interchange of ideas and informa- 
tion which would help them in their work. 


In the foregoing the Ontario Division of the Association would be prepared 
to co-operate as far as possible. 
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If the suggestions given above were completely developed expansion of the 
Foundation would be necessary, and as these suggestions are considered as part 
of an even greater programme of endeavour in the realm of industrial and scien- 
tific research, the Association considers, therefore, that it would be necessary 
for the Foundation to adjust its facilities to take care of the expansion which 
would result from such a programme. 


In the past the Foundation has at all times been allowed to conduct its 
scientific work as an independent organization beyond the sphere of govern- 
mental jurisdiction. By reason of the peculiar nature of scientific work, this 
has undoubtedly been a fortunate policy in which the Association strongly 
concurs. It is urged that no measure be considered that would interfere with 
this independence, as such circumstances are all-important to the performance 
of a high standard of scientific work. However, the Association believes that 
the government can, without departing from this principle, perform a useful 
function by providing material assistance as required to the Foundation to be 
devoted primarily towards investigations and research into problems, the solution 
of which will benefit industry as a whole and in addition will enable the Founda- 
tion to develop a continuing programme of publicity designed to inform industry 
of the potentialities of industrial research and the facilities which exist in the 
Foundation for this purpose. 


The Ontario Division of the Association would, in conclusion, remind the 
Commission that the Board of Governors of the Foundation includes representa- 
tives of a number of branches of Ontario industry, as well as of science, and 
urges that whatever measures the Board intends to advance towards broadening 
the services of the Foundation, be favourably considered by the Commission 
as a contribution not only to the industrial community but to agriculture, the 
forests and mines, and educational institutions of the Province, and thus to the 
ultimate benefit of all its citizens. 


Tuos. E. Boyce, Chairman, 
Ontario Division, 


Canadian Manufacturers’ Association. 
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THE ONTARIO RESEARCH FOUNDATION 


The following is a brief presented to the Ontario Research Commission on 
September 18th, 1946, by the Executive Committee of the Board of the Ontario 
Research Foundation. 


Statement by Mr. E. G. Baker, Vice-Chairman 


The Board of the Foundation which I represent is grateful for the opportunity 
given to us of speaking to this Commission about our work. We feel that the 
great majority of industrialists have an increasing realization of the contribution 
which applied science has made and must make to the solution of the many 
problems which confront them today. What is generally accepted in the 
atmosphere of the large industrial unit is equally applicable in the case of the 
many thousands of smaller plants scattered all over this Province. Similar 
methods must be employed more and more if we are to use wisely the basic raw 
materials and agricultural products of Ontario. The problem is how to make 
available to Industry and the Government the facilities for research which 
they require. We have endeavoured to face up to these problems in the past 
and have made a distinct contribution to industrial development which is far in 
excess of the expenditure involved. The opportunity before us now is much 
greater, and we welcome the privilege of outlining to the Commission our plans 
and our immedate requirments. May I assure you that up to the very limit - 
of our own available resources we shall press forward and try to equip the Founda- 
tion with good men and the necessary equipment. At.the present time we are 
enlarging our laboratory building. Steps are being taken to secure additional 
leaders in special fields of research. It is with strong conviction that we ask 
this Commission to recommend certain items to the Government. The need 
and the opportunity are before us, and it is on the basis of our past record and 
the increasing demand for our services that we respectfully ask for your support. 
I would ask Dr. Speakman, Director of the Foundation, to address you and present 
-n greater detail the views which I have endeavoured to express. 


Statement by Dr. H. B. Speakman, Director 


The Ontario Research Foundation was established by provincial statute in 
the year 1928. It was the outcome of a movement which started among both 
industrialists and scientists during the first world war. The problems of manu- 
facturing, shortages of essential materials and the lack of trained personnel left 
in their minds the thought, ““Why should Canada be so dependent on other 
countries for applied research facilities?’’ I would couple with this the feelings 
and thoughts of men, who like myself were engaged in university work, as we 
watched and assisted the steady stream of good men, trained for research, 
crossing the boundary to find work and to contribute immeasurably to the economic 
and intellectual life of our neighbour. As a result strong representations were 
made from time to time to the Government by the organizations of manufac- 
turers, by the Royal Canadian Institute and other scientific bodies that steps 
should be taken to establish suitable laboratories in this province. 


In 1927, the Premier of the Province, the late Hon. C. Howard Ferguson, 
took the necessary steps to bring this about, and in the following year introduced 
the Bill which I have mentioned. The objects of the Foundation were defined 
in broad terms and the Government asked for authorization to contribute a 
sum of one million dollars to the Foundation, provided a similar sum was raised 
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from institutions and private sources. Later the Bill was amended to allow this 
sum to be exceeded owing to the fact that approximately $1,600,000 was prom- 
ised, and in the subsequent 5-year period over 90 per cent of this amount paid 
by the original subscribers. The Bill was passed with the unanimous consent 


of the Legislature. 


The Government in addition placed at our disposal a house on the crescent 
of Queen’s Park and subsequently made the adjacent house available. In 1929 
steps were taken to erect the lower portion of a fire-proof and properly designed 
laboratory building to which the Foundation is now adding two floors. The 
present Government has vested in the Foundation the title of both the land 


and buildings. 


In 1944, the present Government of the Province introduced a new Bill 
which changed slightly the administrative detail, and it is now possible to describe 
the Foundation as a Board appointed by the Lieutenant-Governor in Council to 
administer a trust created by the Government and private subscribers for the 
furtherance of applied scientific research in this Province. 


The objects of the Foundation as defined in this Bill are as follows: 


(a) The conservation, development and utilization of the natural resources 
of the Province; 


(b) the development and utilization of the by-products of any processes 
involving the treating or using of the mineral, timber or other resources 


of the Province; 


(c) the development and improvement of methods in the agricultural 
industry and the betterment, welfare and progress of farm life; 


(d) the mitigation and abolition of disease in animal or vegetable life and 
the control and destructicn of insect or parasitic pests; and 

(e) the improvement and development of industrial materials, products 
and techniques. 


It will be clear to members of the Commission that no institution starting 
from scratch and with comparatively meagre resources could be expected to 
cover such a large field of both science and technology. May I state in brief 
form one or two of the principles of policy which guided the Foundation in the 
early days: 


(1) We asked ourselves what work was being done already and endeavoured 
to establish and maintain contact with other institutions, notably the National 
Research Council and Departments of Government, in order to avoid unnecessary 
duplication of effort. You will observe that I say, unnecessary, because I some- 
times wonder whether it is sufficiently realized that confirmation of scientific 
work and even a certain amount of healthy competition are good for all con- 
cerned. For reasons which I need not enlarge upon we left alone the electrical 
field, medical problems, the petroleum industry and the production problems 
of agriculture. We endeavoured to supply the needs of basic industries such | 
as metallurgical, food and textiles. 


(2) The basis of our organization was and is a small group of senior and 
competent men with research ability and a technical knowledge of some special 
field. May I say with confidence and in the light of their accomplishments that 
in Dr. Ellis, Dr. Westman, Dr. Goodings and Dr. Marshall we have a team which ~ 
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conforms with this fundamental requirement. They all left good positions 
many of them in the United States, to return to Canada and to engage in cuit 
which they enjoy and which appeals to their sense of loyalty and obligation. In 
speaking of them I am referring to the very core and essence of this or any other 
research organization. All other considerations are of seconadry importance. 


(3) The objectives outlined in the Bill clearly indicate the dual function 
of the Foundation. In the first place it is assumed that we are to be responsible 
for the investigation of certain basic problems of interest to the people of the 
Province as a whole. Secondly, we are to co-operate with and assist industrialists 
in the solution of their special problems. In the one case our client is the Govern- 
ment and in the second a group or a single manufacturer. It was the intention 
and it has been the consistent policy of the Foundation to ask both clients to 
pay for the work done. 


This policy, and speaking now with particular reference to the Province 
as a whole, was accepted and continued in operation for approximately 6 years. 
During this period we carried out investigations relating to contagious abortion 
in cattle, the lignite deposit in Northern Ontario and the low-grade iron ores 
of the Province. In every case a splendid contribution was made to the scientific 
and economic aspects of these basic problems. The lignite report is as authorita- 
tive now as the day it was written, and it illustrates the great value sometimes 
to both Governments and private individuals of a negative report. In the field 
of contagious abortion my colleagues not only made a contribution to the scien- 
tific side, but what was of even greater importance, they demonstrated for the 
first time that a typical area of Southern Ontario could be freed from this menace 
to the dairy farmers of the world by working in co-operation with a group of 
average “dirt” farmers. They did most of the work and carried cheerfully the 
-nitial losses which were associated with the elimination of reactors from their 


herds. 


Later in this statement I shall have more to say about the iron ore investiga- 
tion. 


Each of these major problems was undertaken at the request of the Govern- 
ment and in all cases we worked with the fullest co-operation of officers of the 
Departments concerned. For reasons which I need not discuss the policy of 
the Government changed in 1934 and their financial support of approximately 
$30,000 per annum ceased. We continued, however, to render a service of this 
character by maintaining a small unit in pathology and parasitology and in 
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physiography. May I ask your permission to return to these later. 


During the early years the :ndustrial research field, supported by industry, 
was profoundly influenced by events occurring in the autumn of 1929. Con- 
fidence and enthusiam for research gave place to acute anxiety and for several 
years the world-wide depression exerted its influence. Not only individual 
companies but groups of manufacturers changed their plans and terminated 
projects which had started in our laboratories. Looking back now it is possible 
to state that this experience was for us not free from blessings. The institution 
did not expand in the way which had been contemplated, but we were able to 
grow I| believe on sound lines and in the light of experience, not excluding the 
results of mistakes. In addition, and of far greater importance, the men we 
had secured were enabled to concentrate for several years on internal research 
and to open up fields which have produced a harvest in these later years. May 
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I call your attention to the list of published papers attached to the annual reports 
of the Foundation. To-day that work is the basis for much of our contribution 
to industry in our Fellowship laboratories. 


May I say a few words about the war period. Our contribution commenced 
before the declaration of war in September 1939. We had been at work, quietly 
and without publicity, developing in co-operation with a group of manufacturers 
first of all the basic steels required and later a weapon which played an important 
part in the war. In the early months of the war the Inspector General visited 
us and found a nucleus of trained and keen men who were glad to co-operate 
and create with commendable speed the necessary facilities for testing gauges 
and other essential war supplies. In addition there is the story of assistance 
rendered to private corporations confronted with new products and processes 
and demanding standards of the highest efficiency. May I say with confidence 
that the period 1939-1946 is sufficient and ample justification for the steps taken 
in 1928. The Foundation proved its worth when called upon. 


So much for the past, what about the present and future? With the return 
of peace we find ourselves under great pressure. There is a demand for research 
which is taxing to the limit our available space and taxing beyond the limit the 
resources of a small group of senior men. Our service to industry is of two types, 
the long and short term investigation, and only in exceptional cases are we con- 
cerned with routine analyses or tests. At the present time we have 18 major 
projects sponsored by Companies. A Research Fellowship involving one or 
more competent graduates with technical assistants is established and the unit 
as a whole placed under the supervision of one ora group of my senior colleagues. 
With each Fellowship there is associated an advisory committee which includes 
representatives of the organization sponsoring the investigation. In one case 
the company is spending alone an amount equal to our external revenue for 
research in the early years. More Fellowships are in prospect as space and 
suitable men become available. I feel that it is unnecessary for me to stress the 
importance of this work. Personally I attach equal importance to the short-term 
work. It is the one way in which we can render positive assistance to the smaller 
manufacturer, and several hundred are making use of the opportunity. The 
problems cover a wide field of both science and technology and the work can 
only be done under the guidance of trained and experienced men. The returns 
to the firms are in many cases out of all proportion to the sums of money involved. 
You may ask, ‘‘Why is this short-term work not done within the industrial units 
concerned?’’ My answer is clear and I believe it to be sound. A small industrial 
unit can and should equip itself to take care of routine testing and control work. 
It cannot equip a research laboratory with either the specialized equipment or 
personnel required. Progress will come if such units can be persuaded to employ 
a suitable trained person whose main functions will be to formulate the problems 
as they arise and establish and maintain contact with laboratories, both public 
and private, where the required information or research service can be secured. 
May I interject an observation at this point. There is a tendency to emphasize 
the competitive aspects of business and secrecy and to overlook the amount of 
co-operative effort including a readiness to pool knowledge and experience gained 
in privately-owned laboratories. The gap in the desired chain of events is more 
often than not the man to secure and apply knowledge which is available. 


These two types of service to industry will be maintained and developed 
to the limit of our available resources. We hope to strengthen particularly our 
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senior staff and to put new life into internal, fundamental research. As a 
proof of this determination my Board has authorized the extension ot our main 
building. We are, however, confronted with a picture with three aspects: 
(a) the demand the opportunity are greater, (b) costs are rising and have almost 
doubled since 1938, (c) our own revenue is gradually falling due to the change 
in interest rates. To meet the need we have approximately one-half of the 
fundamental research power we possessed in 1938. Do I need to enlarge on the 
need for having more than one senior man to supervise and inspire research in 
the whole field of textiles? This is one example. 


In order to assist the Foundation to discharge its responsibilities and its 
dual function which I have discussed briefly, the executive has authorized me 
to present to the Ontario Research Commission for your consideration and 
_ approval the following recommendations: 


(a) The Government to be responsible for the amount required to carry 
on two major fields of research which we have initiated and supported 
for over fifteen years in the general interest of the Province, namely 
parasitology and physiography. 


(b) The Government to authorize and support additional research projects 
which are basic to our provincial economy and associated with the 
development of Ontario’s natural resources. 


Parasitology 


Our activities in Parasitology are all that remain from the extensive biolog- 
ical programme which the Government supported during the early years of the 
Foundation, This work is altogether in the public interest and is not a revenue- 
producing enterprise. 


In recent years the work has been concentrated on the blood parasites of 
Ruffed Grouse with a view to a better understanding of the cyclical fluctuations 
which occur in the population of this important game bird. Of five blood para- 
sites that occur in grouse, two have been found to be of major pathological 
importance and latterly the investigation has been confined to these, although 
recently expanded slightly in personnel in order to make more rapid progress. 
An entomologist is being supported during his graduate training in the University 
of Toronto, and this summer we maintained a small field party in Algonquin 
Park studying both birds and insects. It was a productive effort and has provided 
problems and material for our winter work. 


This investigation has been conducted with the full approbation of those 
interested in wild life. It is duplicated by no other organization. Our parasitol- 
ogist acts also as part-time lecturer in Parasitology at the University of Toronto 
and we know of no other specialist in this field in the Toronto area. His services 
are called upon by hospitals and also by government departments responsible 
for the maintenance of food standards. 


Physiography 

Since 1935, the Foundation has conducted an annual programme of soil 
surveys which has covered all of the agricultural areas of Southern Ontario. 
All the main soil types have been identified and mapped and related to such factors 
as topographic form, geological origin, depth to bedrock, etc. Prior to the 
undertaking of this work there was no available systematic knowledge of Ontario 
soils. The results of this great task will be published in the not distant future. 
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The materials of this basic study are of interest to many organizations 
requiring accurate knowledge of our soils, including the Ontario Departments 
of Agriculture, Highways and Lands and Forests. Requests are being received 
for similar information concerning sections of Northern Ontario. All parties 
interested in the work have urged that it be completed and published in a form 
that will be useful in applied fields and for educational work. 


The projects in Parasitology and Physography have been voluntarily 
carried by the Foundation since 1934. with a portion of the income arising from 
its invested funds. The Foundation has been happy to conduct them (a) as 
worthwhile contributions to scientific knowledge, and (b) as a service to the 
community. 


It is now becoming increasingly important that the support of such projects 
is producing a strain on the Foundation in the light of its obligations to the 
larger field of industrial research. Reference has already been made to lowered 
investment income and advanced research costs. These have combined to 
curtail seriously the volume of independent research which the Foundation is 
able to conduct. Such research is imperative if the Foundation is to be scientific- 
ally strong. It must keep ahead of the demand for industrial services. The im- 
portance of these considerations will be evident when it is realized that the 
majority of the Fellowship Projects now being conducted at the Foundation have 
been entrusted to it because basic work on the subjects concerned was done in 
the laboratories during the 1930’s. It is no longer financially possible to follow 
this practice. The ultimate outcome of the existing situation, if allowed to 
continue, will be that the Foundation’s usefulness to the industrial community 
and its scientific status will alike suffer. A high standard of scientific services 
cannot long be rendered on a hand-to-mouth basis. 


The Foundation is accordingly faced with the alternative of withdrawing 
with reluctance from the fields of Parasitology and Physiography or obtaining 
the support of the Province for their continuance. Figures showing the cost of 
such support are given later in this brief. 


Industrial Investigations 


Since its establishment in 1928 the industrial activities of the Foundation 
have been concentrated in the fields of Biochemistry, Chemistry, Metallurgy 
and Textiles. This has been a natural development, since it is largely in these 
spheres that opportunities have existed for the assistance of industry. Staff 
and facilities have accordingly been provided to meet the type of demand that 
has been met in actual contact with industrial units. 


In more recent years it has been apparent that scientific investigation is 
warranted in certain fields which the Foundation is not now equipped to serve. 
In certain of these in which the public interest is concerned, the Foundation 
could by reason of its facilities and experience make a worth-while scientific 
contribution. It is not able to do so because of its limited resources. 


The following instances are typical of the projects which are of first import- 
ance in the economy of the Province and in which research is abundantly war- 
ranted, 


1. Industrial Utilitzation of Agricultural Products 
Anything which will contribute to the stability of the demand for agricultural 
products or to the utilization of wasted by-products will make for the betterment 
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of agricultural prosperity. For many years effective agricultural research has 
been conducted in Canada in regard to production. We are not abreast of the 
times with respect to utilization. Some members of the Commission may know 
something of the development of what has come to be known as Chemurgy in 
the United States. I refer to one fact only, the establishment of four regional 
laboratories, each with a Federal grant of one million dollars per annum to 
investigate the industrial possibilities of agricultural products. With these 
laboratories we are already in close contact and we should be equipped at least 
with the manpower and facilities to explore the potentialities of their work in 
terms of Canadian materials and conditions. 


Below are given a number of significant avenues for research activity of 
this type: 


(a) INpDUsTRIAL CHEmicaALs. Farm products are extensively used in other 
countries for the production of solvents, protective coatings, acoustic 
materials, polymers, etc. There is no doubt that effective work in this 
field would enlarge the market for farm products and provide new 
industrial materials which could take the place of imported supplies. 


(b) VEGETABLE Ors. Experience dvring and since the war has shown how 
dependent we are on imported sources of vegetable oil. The Foundation 
has gained much valuable experience in the oils and fats field which 
could be usefully and profitably employed in further investigation of 
the subject. 


(c) Dairy By-Propucts. Many interesting applications of dairy by- 
products have been developed recently, especially in the pharmaceutical, 
food and chemical industries. Whey is still the outstanding example 
of a material having only a very limited use. Many other products 
of dairy origin which are now imported could be made here if their 
technology were better understood. 


(d) Prastics, Plastics are derived from many basic materials but they are 
still relatively expensive in relation to the competitive use of metals 
and wood. The search for a cheap plastic base therefore goes on. 
Perhaps an agricultural source may provide the solution. 


The foregoing are representative phases of useful headings under which 
research could be profitably pursued on behalf of Ontario. It is not proposed 
that all should necessarily be undertaken but rather that a beginning should 
be made on whatever may be regarded, after due consultation, as being of 
greatest importance. 


2. Wood Chemistry 


Forests are the source of a substantial portion of Ontario’s productive 
enterprise. The utilization of forest resources is attended by considerable waste, 
a good deal of which should be recovered if only economic methods were known. 
The potentialities are promising for the development of secondary industries 
on the basis of such recoveries and this is significant indeed from the viewpoint 
of the economic and industrial stability of Northern Ontario. If time permit ted 
I would have referred in greater detail to the research facilities of this general 
character which are available to our competitors in Russia, the United States 
and Sweden. 
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The Foundation has gained a volume of scientific knowledge and experience 
through actual work in this field. It would seem both logical and desirable to 
use this groundwork as a base for needed extension to our technology. 


3. Low Grade Ores. 


There are in Northern Ontario millions of tons of low grade iron ores which 
at present cannot compete with imported ores or with limited high-grade Ontario 
deposits. The economic possibilities of employing this ore in conjunction with 
low-cost electric power, warrant serious consideration of investigating new ap- 
proaches to its use. 


Research of this kind would naturally entail a working combination of the 
electrical background of the Hydro-Electric Power Commission and the metallurg- 
ical resources of the Foundation. The work could readily be arranged to include 
the recovery of titanium which occurs with the iron in the deposits mentioned 
and is rapidly growing in economic importance. Favourable results in this 
field would likewise have an important bearing on the future economy of the 
northern part of the Province. 


4, Mine Safety 


We have already received a request from the Commission to undertake an 
investigation into the causes of corrosion in mine ropes during service, and it 
will be a privilege to be associated with this important work. My colleagues go 
further and stress the importance of a clearer understanding of the characteristics 
of the wire from which rope is made. This foundation is equipped to investigate 
the effects of stress on the magnetic and electrical properties of wires of various 
compositions and possessing differing elastic and plastic properties. These two 
fields of research are essential if we are to make a worth-while contribution to 
the safety and efficiency factors of the great mining industry of northern Ontario. 
Our recommendation is that both should be authorized and supported by the 
Government. 


Cost of Projects 


Prosecution of the investigations to which we have referred would entail 
outlays for (a) Staff, (b) Equipment, and (c) Accommodation and General Ex- 
penses. The following is an attempt to approximate such outlays during the 
first year of operations. 


Parasit- Physio- Agricultural Wood Tron Mine 
ology graphy Products Chemistry Ores Cable 
Number of Graduate Person- 
PROGUINCU fe. ites bbe sc 3 3% Z 2 z Z 
Number of Laboratory Assit- 
ants Required........... 1% 2 ie 2 1 74 
Cost of Personnel.......... $13,000 $10,400 $12,000 $12,000 $9,000 $12,000 
Outlay for Equipment and t 
SUDOUES.§ Cua, scsi. 2,000 2,100 2,000 2,000 10,000 2,000 
Accommodation and General 
EA MCUSES US, So Le ee. 7,000 5,000 6,000 © 6,000 5,000 6,000 
$22,000 $17,000 $20,000 $20,000 $24,000 $20,000 
wotavormbove Projectas, 2.8) 02 VT 8. eh ee ae $123,500 
Less: Amount Already Paid for Climatology Work.....................000 0) 2; 


$121,100 


—_— 


The above figures are for one year only. It would be desirable indeed if 
government finances could be arranged to provide for research commitments 
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over a period of years as the researches indicated are all of a type which will 
require a number of years to complete. In this connection it should be men- 
tioned that in Great Britain the Department of Scientific and Industrial Research 
provides grants for industrial research which run for four and five years. We 
hardly need point out to the Ontario Research Commission the difficulty of 
interesting scientific workers of a high type in long-term projects for which 
support is not assured beyond one year. 


It will be realized that if these proposals are favourably regarded for active 
investigation during the 1947-1948 fiscal year, time will be required to obtain 
staff, accommodation and a certain amount of equipment. It is therefore desir- 
able that the Foundation be informed at the earliest possible date as to whether 
support will be forthcoming for all or part of the proposals. No project author- 
ized by this Commission and the Government will be started or continued without 
the background of essentials in personnel and facilities. Our interest is in produc- 
tive research not in the size of our physical equipment or annual expenditure. 


Conclusion 


It is the ardent hope of the Foundation that the co-operative arrangements 
which enabled good investigational work to be done for the Government of 
Ontario in the years 1929-34, may be resumed. The relationships which existed 
during that period placed the Foundation in a position to conduct government 
projects under satisfactory conditions which in turn permitted it to give sound 
value for the public funds expended. 


The industrial economy of the Province is clearly becoming increasingly 
involved in the application of technology to its operations. ~The demands for 
scientific assistance are greater even than in wartime and the peak is not yet in 
sight. Of the institutions which undertake research, the Ontario Research 
Foundation is ideally fitted to serve the industrial community of the Provicne. 
On the basis of its past record and future potentialities, the Foundation is gearing 
itself to serve a broader field and needs adequate support on that account. As 
a contribution to industrial research in the key industrial province of the nation, 
the annual expenditure involved is comparatively small. 


At a later meeting held on November 30th, and at the request of the Com- 
mission, the following additional statement was presented by the Foundation. 


Extension Service 


The Board of the Ontario Research Foundation is prepared to accept the 
invitation of the Research Commission to provide facilities for extension work 
among the industrial units of Ontario, if the following conditions can be met: 


(1) We believe that such work to be effective should be undertaken by 
competent people working adjacent to and in close co-operation with the senior 
scientific staff on the Foundation. 


(2) Neither our present nor immediate future building space can accommo- 
date this unit, and we must ask for the co-operation of this Commission in secur- 
ing the necessary offices. Immediately to the south of our property the house, 
known as the White property, is occupied by the Provincial Fire Marshal. For 
many reasons we feel that this house is ideal for this purpose. Some such property, 
in our immediate neighbourhood, is definitely vital to the plan. 
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(3) Without going into detail at this stage we offer the following suggestions 
in regard to staff. The success of the work will largely depend on the person 
selected to organize and direct the work. Furthermore, we stress the importance 
of associating with him two or three competent young men who will spend a 
considerable portion of their time in establishing and maintaining personal 
contact with industrial plants. No service of this character without intelligent 
follow-up can be efficient. My Board is not in a position to give any detailed 
estimate of what these facilities will cost, but assuming that the property men- 
tioned is made available, they consider that a budget of $40,000 for the first 
year's operations should be considered and approved by this Commission and 
forwarded to the Government. 


We would emphasize that any plan of this nature would supplement and not 
be competitive with the activities of the Federal Departments and the National 
Research Council. 


I would define the objectives of this Department as follows: 


(a) To secure from all available sources pertinent scientific and technical 
information. 


(b) To correlate the same and to present it in intelligible form. 


(c) To cultivate directly and indirectly interest in scientific method and 
scientific research. 


(d) The interests of the enquirer must always come first. 


Group Research 


It is generally agreed that applied scientific research cannot be undertaken 
by the typical smaller manufacturer. Research Associations in England have 
by groups gone far toward the solution of this problem by supporting laboratory 
work in their own interest, but with some help from the Government. Generally 
speaking, in England the Government has paid about one-third of the bill. We 
believe that here in Ontario an experiment should be conducted to see whether 
members of the same industry may be associated together in the support of a 
research programme, whether this be done by independent facilities or in Ontario 
Research Foundation laboratories. We are willing to work this out on an experi- 
mental basis by making a start on a modest scale in an effort to establish the 
soundness of the principle involved. Past experience has shown that success 
will depend partly on whether or not the Government is willing to share in the 
expense involved, particularly in the initial stages. The plan cannot succeed 
ona ‘cash and carry” basis. We recommend that a sum of $25,000 be earmarked 
for limited amounts of experimental work in this important field, to be used 
during the calendar year of 1947. 


We regard the two projects which we have outlined as essential components 
of an overall project, namely, a combined effort on the part of Government and 
industry, working through the Foundation, to assist the smaller industrial units 
In raising scientific and technical standards throughout the Province. There 
1s a concensus of opinion that an instrument of this type is absolutely essential. 


BUDGET 
Extension Service: 1947-48. 00... s su ccesivcswuve cece ccs 0,000.00 
Group Research 31947-4600 7.0 0... 2 itr oe ae eco 


$65,000.00 


COMMITTEE ON SOILS RESEARCH 
Meetings— 
Informal.o.c..:ccccccceeeeeeeeeee---.Nov. 2nd, 1945—Ontario Research Foundation 
Library 
Joint Meeting with Ontario 
Research Commission....... Nov. 14th, 1945—Ontario Research Foundation 
Library 
Advisory Committee............ Apr. 4th, 1946—Ontario Research Foundation 
Conference Room 
ee Shr aki July 3rd, 1946—Faculty Lounge, Ontario 
Agricultural College 
OL yssThe) Sept. 23rd, 1946—Horticultural Experimental 
Station, Vineland 


Committee— 

PRT Aes PODER ATI hoi, eI) ee 2 eo Ontario Research Foundation 

j BAe OT Ga we LRA Ee) oa nee Mew CO eens Ontario Agricultural College 

Perr VION WIG oe Nh cokkck tle ok clea sek Ontario Agricultural College 

Wels 8 2 AES REP ESTE SAAR OA Re OES arr a Department of Highways 

Pyle BAe Ee IC nara sOn e658 elena lee Mie Planning and Development 

PST RETIN 0) Ce PST ess aa oe CS EOL en ee RA Lands and Forests 

ibe (GEE ING dig EQS 2 0 Ok ee a en este Lands and Forests 

Perot Ae ULATION ofa eisseahsodiste Meau en ae Lee University of Toronto, Geo- 
graphy Department 

DP Prt a OT ATA eh eh Ontario Research Foundation 

Peel ELST PSs e7 Sl Aa RO University of Toronto 

OPEL NLA LESSOR yO ee ea Department of Agriculture, 
Ottawa 

Peveie bomen Miia oh oo a ais heleccader net cue Horticultural Experimental 


Station, Vineland 


SOILS RESEARCH IN ONTARIO 


Interested Groups 


Perhaps in no other field is there a greater need for a co-ordinated long-term 
programme than in the field of soils. Soils are of vital concern to Agriculture, 
and that concern is reflected in the activities of the Dominion and Provincial 
Departments of Agriculture. Soils data are key factors, and are recognized 
as such, in the work of the Ontario Department of Lands and Forests, the Ontario 
Department of Planning and Development, and the Ontario Department of 
Highways. Information on soils is of assistance to the Department of Mines 
and to those charged with the administration of game and fisheries. The work 
of the Ontario Research Foundation on Physiography and Climatology would 
be much more useful in an intelligent land-use programme if correlated with an 
accurate and complete study of the soils in the Province, while such a study would 
be of tremendous value to educational groups in the teaching of geography. 
The importance of soils in the general economy is further evidenced by the recent 
setting up of the Associate Committee on Soil Physics within the National 
Research Council. 


That each of the interested groups has done valuable work in this field is a 
matter of record; that there has been little, if any, duplication is rather amazing. 
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This situation is due, no doubt, to the splendid co-operation which has existed. 
There is every reason to expect that the various groups would continue the 
present practice of mutual help and understanding, but, with the growing need 
for the immediate extension of our knowledge of soils throughout the whole 
province, there can be no doubt that a programme, planned and carried out by 
all, would not only meet the needs of each much more rapidly, but would do it 
at considerable financial saving over a period of years. 


The necessity for some planning and direction of proposed research on soils 
may best be emphasized by a summary of what each of the interested groups has 
been and is doing, and what each considers must be done. Only a general state- 
ment is included here. More complete detail is given in the attached appendices. 


Dominion Department of Agriculture 


The prominent place that Agriculture has occupied in the economy of the 
Dominion accounts for the fact that there has béen, in comparison with other 
industries, a continuous and considerable programme of research and develop- 
ment, the latter usually taking the form more generally known as extension 
work. The Department has done, for some years, work on soil surveys in co- 
operation with the Ontario Agricultural College. Various stations are main- 
tained throughout the province and at these work with reference to soils and 
soil fertility is done. It is hoped that, in conjunction with the Ontario Agricultural 
College, the study of fertility requirements and crop adaptation of various soil 
types will be developed. The Science Service Division does work of two types— 
(a) service work in co-operation with the Experimental Farm Service, and (b) 
purely research undertakings. Soils samples, collected from various parts of 
the Province, in soils survey projects, are analyzed, and chemical analyses in 
connection with soil erosion and the use of fertilizers are made. Chemical studies 
and tests of soils in regard to apple culture are carried on, and included in their 
research are the studies of soils colloids and their relation to soil fertility, the 
problems of forest fixation and some investigations cf soil organic matter. Methods 
of determining plant food requirements have been explored and the question 
of the role of minor elements in soils have been studied. Extension of the work 
is planned as soon as personnel is available, and there is no doubt that many 
of the Department’s activities would fit into a larger research programme. 


Ontario Department of Agriculture 
and the Ontario Agricultural College 


In this report no attempt is made to differentiate between the Ontario 
Department of Agriculture and the Ontario Agricultural College. Their associa- 
tion is so intimate that they will be treated as one, and any reference to either 
implies the interest and assistance of the other. 


The position occupied by the Ontario Agricultural College in the develop- 
ment of agriculture in the Province and the contributions it has made to that 
industry are well-known to all. For our purpose it will be sufficient to mention 
some of its work and plans in the matter of soils, and to stress again the co- 
operation which has existed between it, the Federal Department of Agriculture, 
the Ontario Research Foundation, and the other groups interested in soil research. 
The first claim on the staff of the College is, of course, the responsibility for 
teaching the students, but they have made and will make singular contributions 
in the matter of soils. The major project which is commanding the interest of 
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the College is that of Soils Survey. Many counties have been mapped, and 
further work along this line will be done as soon as personnel is available. This 
mapping has been supplemented by considerable laboratory work on the study 
of soil types, but the College itself feels that there is still a need for chemical and 
physical investigations of the soils mapped, to provide tundamental information 
in connection with problems of soil fertility and soil conservation. In addition, 
a good deal more work on forest fixation, soil colloids and soil fertility should be 
undertaken. 


An extensive programme of co-operative field experiments has been initiated 
on selected farms where the effects of various fertilizers, the amounts required, 
and the best method of application, as reflected by crop response, are studied, 
and these experiments are supplemented by laboratory research. The demonstra- 
tion plots, at which field meetings are held, are of tremendous value in teaching 
soil management to farmers. 


A Soil Advisory Service is maintained at the College, where each year some 
four thousand soil samples are tested for farmers and fruit growers. In this 
connection much useful information is cbtained from the questionnaire which 
the applicant is required to complete. Further limited tests are provided by 
County agricultural representatives equipped with field kits. At the present 
time a programme to assist in soil conservation is being developed. The plan 
is that a farm will be mapped in respect to its soil types, and a complete scheme 
for the best use of the land and for soil conservation, under a system of cropping 
and rotation best suited to the needs and potentialities of the farm, will be 
worked out. The business management of the farm will, of course, be left to 
the farmer concerned. (See page 46.) 


Ontario Department of Lands and Forests 


Since this department is concerned with the sale of public lands and the 
management of forests, it is interested in soils surveys for the purpose of deter- 
mining (a) the relation between soil type and forest growth, (b) which regions 
should be opened for agriculture, and (c) which should be maintained as forest 
or planted to forest. The northern clay belt is the region of major concern at 
the moment, and accurate soil information is required to prevent the improper 
assignment of sections of this region for purposes of settlement. On the other 
hand complete information in regard to soils would enable the Department to 
undertake an intelligent programme of land reclamation in regions of muskeg 
and in regions swept by fire. Moreover, since soil fertility is a definite factor 
in the welfare of fish, it is a matter of concern to those charged with the proper 
management of our fisheries. (See page 70.) 


Ontario Department of Planning and Development 


The Conservation Branch of this Department is interested in river valley 
development which has to do with soil conservation, forestry, erosion, water 
conservation, flood control, underground water and land-use. The project in 
the Thames River Valley area, where the land has been classified on the basis 
of its use capabilities, and the soil types, erosion, and slope have been mapped, 
is a typical example of what form the work of the Department will take. (See 
page 54.) 


Ontario Department of Mines 


In Southern Ontario considerable work has been done on ground water and 
its relation to the problem of soils. Much remains to be done. The work of 
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preparing a uniform system of logs to be followed by well drillers is an example 
of an undertaking which is incomplete. 


Ontario Department of Highways 

The importance of soils in the matter of highway construction has led to the 
establishment, within the Department, of a soils division. Its purpose is to 
provide information as to the soils over and through which the highways will 
run, with a view to assessing such factors as compaction, the presence of frost- 
heave material, the depth of the water table below the surface, the type and 
thickness of the base course required, and the type of materials which should 
be used in the construction of the road. Consideration of these factors is essential 
to ensure stable foundations which are obviously necessary for any degree of 
permanence. County soil maps are used as a preliminary guide for a much more 
detailed strip map, and the type of classification used is identical with that used 
by the other groups doing soil survey work. (See page 57.) 


Ontario Research Foundation 

The initial interest of the Ontario Research Foundation was in crop adapta- 
tion, and this led directly into the problems of soils classification and climatic 
conditions. A vast amount of work on climatology has been done, the value of 
which would be greatly enhanced by a complete survey of soils. The correlation 
of climate and soils would make possible a much more reliable basis for proper 
development of forests and farm lands, and the Foundation is in agreement 
with the other groups that the most urgent need is the completion of soils surveys 
throughout the Province. (See pages 59.) 


ADVISORY COMMITTEE ON SOILS 


It is apparent, then, that there is every opportunity tor mutual help and 
co-ordinated effort on the part of the various groups concerned with the problem 
of soils. How best this can be promoted, keeping in mind the needs of each, 
together with their facilities and personnel, remains to be considered. Recom- 
mendations to this end are respectfully submitted. 


Suggested Recommendations 


For Co-ordination and Direction of Soils Research: 


(a) The establishment, on a permanent basis, of a central organization to 
co-ordinate a general programme of research for the Province, and to 
advise the Government thereon. 


(b) The establishment, by this organization, of an Advisory Committee on 
Soils. 


(1) to submit plans for the co-ordination of all Soils Research in the 
Province. 


(2) to submit estimates of the cost of the suggested programme. 


(3) to correlate the data arising out of this research, for submission 
to the central organization. 


(4) to advise the central organization on all matters pertaining to 
Soils Research, including such considerations as personnel, scholar- 
ships and fellowships, publications, etc. 
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~ Projects—General: 


(1) 


The establishment of more extensive fellowships and scholarships 
to attract students to the field of Soils, with a view to correcting 
the present deficiency of qualified personnel in this field. 


(2) Renewal and extension of the programme of Soils survey, with a 


view to the complete mapping of the Province at the earliest 
date possible, and recognizing the particular urgency of the study 
of the soils in the northern clay belt. 


(3) Assistance to permit an expansion of activities in the fields of 


(4) 
(5) 
(6) 
(7) 


(8) 


Climatology and Physiography, and the correlation of existing 
data in these studies with the data obtained in Soils Surveys. 


The expansion of the programme of the mapping and land-use 
direction of individual farms. 


The encouragement of the co-operative study of fertility require- 
ments and crop adaptation of various soil typs. 


Extension of the work on forest fixation, soils colloids and soil 
fertility. 


Extension and encouragement of the work of river-valley develcp- 
ment. 


Provision for the inauguration of a programme of waste-land 
reclamation and forest regeneration based on accurate informa- 
tion regarding the soils in the areas concerned. 


Projects—Special: 


The projects listed below have been selected because they involve 


fundamental problems bearing upon ultimate land use, and because, at the 
present time, no systematic large-scale work is being done on any one of 


them. 


Some of these projects offer an excellent medium for co-operative 


research on the part of two or more institutions or departments, and can be 
broken down readily into sub-projects suitable for post-graduate students 
in several fields. 7 


i 


Physico-Chemical properties of Ontario soils affecting the erodability of 
important soil types. 


. A study of the physical, chemical and mineralogical character of the 
clays in the major soil types. 


A study of water-borne sediments and soil nutrients in rivers as a measure 
of soil erosion losses from a watershed. 


. The rate of infiltration of rainfall into soils as related to run-off. 


5. The distribution of cobalt, manganese and iodine in soils and crop plants 


in relation to the incidence of deficiency diseases in livestock. 


. An investigation of the sulphur content of the precipitation in various 
localities in relation to sulphur additions to the soil. 
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THE DEPARTMENT OF SOILS—ONTARIO 
AGRICULTURAL COLLEGE 


Professor G. N. Ruhnke—Ontario Agricultural College 


The Department of Soils in co-operation with other departments of the 
Ontario Agricultural College, such as Agronomy, Horticulture, Drainage and 
Agricultural Engineering, and with the co-operation of the Dominion Experi- 
mental Farms Service, proposes to assume the responsibility for dealing with 
the problems of classification, mapping, utilization, management and conserva- 
tion of farm soils in the agricultural areas of the Province. 


The Department does not propose to initiate surveys or investigations of 
forest soils problems, of problems of soil mechanics or of problems related to the 
location or construction of highways, dams, airports, and etc., but will co-operate 
in providing information from soil surveys or others of its projects, of assistance 
in dealing with such problems. 


The Department of Soils proposes to continue and to develop its programme 
as follows,— 


1. Soil Surveys 


(a) Complete as rapidly as possible the preparation and publication of maps 
and reports for the counties surveyed but not yet covered by publications. 


(b) Complete as rapidly as possible the classification and mapping of the 
soils of agricultural areas in the remaining unsurveyed counties in Southern 
Ontario and in the districts of Northern Ontario. 


(c) As soon as the extension to the present Soils Building is completed 
and additional laboratory facilities are available, the Department proposes to 
expand its programme of fundamental research in the study of soil types and 
their characteristics, as they relate to land use, erosion control and soil conserva- 
tion. 


2. Soil Fertility Investigations 


It is recognized that the maintenance of the organic matter and the fertility 
of the soil, are basic to other measures for restoring the productivity of run-down 
or depleted arable lands. These problems involve the type of farming, system 
of cropping, and the characteristics of the soil type. 


By means of correlated laboratory studies, pot cultures, and field experi- 
ments, it is proposed to continue and expand the investigations of the use of 
lime, fertilizers, manures, crop residues and other soil amendments for fertility 
maintenance and crop production. 


3. Individual Farm Surveys for Soil Conservation 


The Department is developing a farm planning service for soil conservation, 
to make individual farm surveys, prepare plans for the farmer, and direct the 
initiation of the recommended conservation practices on the planned farms. 


Until a larger staff of trained personnel is available this service is being 
concentrated on typical farms selected spceifically for demonstration projects, 
by County Agricultural Committees and the County Agricultural Representa- 
tives as a part of the County Soils Programme. 
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The Agricultural Committee and the Agricultural Representative take the 
responsibility for selecting the farmer and the farm, where there is assurance 
that the plan for land-use adjustment and soil conservation practices worked 
out for the farm will be put into operation without delay. The Committee is 
expected also to maintain an active interest in the demonstration and give 
encouragement and assistance to the operator of the farm in carrying out the 
recommendations. These demonstrations are intended to show how an inte- 
grated plan of land-use, soil conservation practices, and good farm management 
_can benefit the farmer and the farm. 


As a part of the local educational programme on soils, the County Com- 
mittees are expected to hold field meetings on these demonstration farms when 
established, so that other farmers and the public generally may see what is 
being done in a practical way to promote soil conservation. | 


It is intended to expand the farm planning service as rapidly as possible, 
in relation to the demand, so that the service will be available to any farmer 
who desires it and is interested in undertaking a co-ordinated programme for 
soil conservation on his farm. 


4, Investigation of Erosion on Cropland 

It is proposed to undertake studies of losses of soil and water by run off, 
on selected sites, having regard for soil type, slope, crop rotation, etc., to provide 
local data for use in connection with the farm planning service. 


5. Training Personnel for Soils Work 

The Department recognizes the serious lack of soil surveyors and other 
soils specialists at the present time and the urgent call for trained personnel to 
adequately staff its own organization, as well as those of the other co-operating 
agencies engaged in soils work in this Province. 


To help to meet this need, provision is being made in the new Department 
for more adequate organization and facilities for graduate instruction and 
research. Further, it is intended to establish at the earliest possible time, a 
Soils Option in the third and fourth years of the Degree Course in Agriculture, 
to give more encouragement to students to proceed to specialize in some phase 
of Soil Science in post-graduate study. 


Technical short courses of instruction for basic training in soil survey and 
farm planning techniques will be given also, as soon as the present staff of the 
Soils Department is increased sufficiently to take care of the current programme 
of teaching, surveys, experimental work and service work, and make possible 
taking on additional commitments. 
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RESEARCH DIVISION—DEPARTMENT OF LANDS 
AND FORESTS 


R. N. Johnston—Research Division 


The soils research programme of the Department of Lands and Forests 
is determined by the administrative functions of the Department. These are: 


1. The sale of public lands. 


2. The management of public forests. 


The area involved amounts to some hundred million acres south of the 
Albany River and some fifty million north of this line in the District of Patricia. 


Governing factors in this programme are: 


I. (a) A provincial soils inventory and analysis of soil classes on the basis of 
inherent soil values. 


Using this information, the Department can intelligently segregate farm 
and forest lands on the basis of estimated financial returns. 


(b) Set up forest uses of forest soils which will secure the maximum yield 
without depletion of soil values. 
This will secure settled and permanent conditions in wood using industries. 


II. Short Term Objectives 


(a) The early completion of a soils survey of crown lands adjacent to develop- 
ing farm communities. 


This information is related to a sound postwar settlement scheme and is 
the Department’s priority soils research project. 


(b) The establishment of a soils research laboratory. 


Soils laboratory services are required to complete any soils survey. Such 
a laboratory should be competent to cover the physical, chemical and 
biological factors of soil value. Detailed knowledge of Ontario’s forest 
soils is practically non-existent. 


III. Proposed Expansion 


Perhaps the most important soils problem in the Province is concerned 
with the Northern Clay Belt bordering James and Hudson Bays. At least 
20,000 square miles in this tract are at present covered by a barren muskeg, 
apparently the result of a degrading combination of climate and drainage. 


Properly developed, this blank area, and a tract of poor forest land bordering 
it of equal or greater extent, could almost certainly be converted to a productive 
forest area, could probably become good grazing land and might possibly develop 
suitable conditions for general farming. 


The realization of this soils productive capacity along any of the three lines 
indicated above, or as any combination of them, should have a decided effect 
on the economy of the Province. If and when funds are available, the Depart- 
ment plans to investigate this problem. 
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In view of the above, it is, therefore, suggested that: 


(1) The Department will require $50,000 annually in addition to present 
expenditures, to carry Items I and II above at maximum speed for the 
next five-year period. 


(2) An additional $50,000 should be available for an initial experiment in 
the improvement of Clay Belt soils. This sum is required to cover one 
season’s field work and studies of results obtained. 


Signed: ““R. N. JoHNsTon’’, | 
pproved: “F. A. MacDouGAaLv’”’. Chief, Division of Research. 


ANNUAL OUTLAY FOR FIVE-YEAR PLAN 


A AYE, See ee mn hee a ela $27,200 — $36,200 
TRUEST RTCUSCRS 6. cg cies ais ak «> oo Ca Pean se hac 6 4'0 7,000 — 10,900 
Pviniitemance. ttre eo OD. SOOT OS SI APA 3,000-— 5,000 
Publication of Maps and Reports. ..............0000005 2,000-— 4,000 


$39,200 — $56,100 
Initial Outlay 


Laboratory and Greenhouse (at Richmond Hill Research 
PATIO PONS Se eee aCe. PEE eee sees $15,000 — $30,000 


[49 | 


GENERAL STATEMENT 
SOILS RESEARCH—DEPARTMENT OF LANDS AND FORESTS 
G. A. Hills, Department of Lands and Forests 


Soil research may be logically discussed under three headings, viz. (a) 
Inventory, (b) Detailed Analysis and (c) Interpretation. In simple words, soil 
research consists of finding out what soils there are and where they are, how 
they are put together, and how they can be used. Inventory involves the classi- 
fication and mapping of soils and other related natural features of land. Inventory 
is taken by the soil survey, the physiographic survey, the groundwater survey, 
the land-use survey, etc. These agencies generally show the distribution pattern 
of land by use of maps. Then after a type or class is established and mapped, it 
is studied in detail from as many angles as possible, i.e., by chemical, physical 
and biological analysis, and by experimentation both under natural conditions 
and under such controls as are provided by greenhouses, culture chambers, etc. 
Then all the knowledge obtained during inventory and detailed analysis are 
put together in such a way that the characteristics of each class may be evaluated 
in terms of capability for some particular land-use. It is obvious that funda- 
mental research is urgently needed to study soil characteristics regardless of 
use because it is impossible to anticipate all the relationships between character- 
istics and use before both have been thoroughly studied. It is, however, also 
true that in a field so little explored as soils, research must be tied in very closely 
with use in order that we may begin as soon as possible to solve some of the many 
pressing problems. 


While the Department of Lands and Forests is concerned generally with the 
wise use of all forests and forest land in the Province, it is charged specifically 
with the sale of public lands and the management and sale of public forests. 
This means that the problems are chiefly those concerning Northern Ontario, 
which comprises over 80% of our land area, but which is ‘““home’”’ for only 10% 
of our population. It is true that forestry can also play an important part in 
planning and wise use of Southern Ontario lands, but since these lands are largely 
privately owned the work of the Department in this area can only be one of 
education, by giving advice and demonstrations. | 


What should be done with the crown lands of Northern Ontario? It is 
true that experience and research in land-use in the south will be of some help 
with this northern problem. But unless it is recognized that there are great 
differences in the two environments this will result in corresponding differences 
in land-use patterns the present confusion, which has arisen largely through a 
lack of appreciation of this very principle, will not be improved. 


Take, for example, the disposition of land in the Greater Clay Belt. Recent 
reconnaissance surveys have shown that while most of the land may be developed 
for agricultural purposes, the cost of clearing and, in many cases draining, 
removing most of the peaty surface and, in general ameliorating the soil is’ 
greater than the individual settler can afford. The result is that in the process 
of developing a few scattered farming communities, over a million acres have. 
been so man-handled that they are no longer attractive propositions for either 
agriculture or forestry. In view of this, it would seem that a large proportion 
of the Greater Clay Belt should, for the immediate future at least, be placed 
under a stable forestry economy, even though the potentiality of the lands 
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would indicate that, in time, they will be used for agriculture. There is little 
in the experience of developing Southern Ontario which will assist in planning 
‘an economy which will involve a multiple land-use; one in which forestry will 
play a leading role and which will provide for a gradual shift from forestry to 
agriculture as the need arises. 


In order to provide a frame-work for the study of such an economy the 
Research Division of Lands and Forests placed, in 1945, a six-man party in the 
vicinity of the town of Cochrane to classify the land in areas lying just outside 
the present settlement but including areas cut over and abandoned by previous 
settlers. A similar study was made by a three-man party in the Lakehead area 


during 1944. 


While much research is needed to determine ways and means of using the 
‘resources of soils and forests of this area to the best advantage, we do know 
that the proper development of these renewable resources is basic to stabilized 
settlement in the north. Since we have seen that private ownership of land 
limits the effectuation of what appears to be the wise use of certain areas in 
Southern Ontario it would appear advisable to guard against the alienation of 
large areas in Northern Ontario, which would be thus placed outside the juris- 
diction of those conservation measures which could best provide for their proper 
utilization. This is the reason why, on the basis of reconnaissance surveys, a 
map has been prepared showing the general area in the Great Clay Belt region 
where the surface rights should not accompany the mining and mineral rights 
granted those staking mining claims. This does not mean that there is any 
desire to withhold land from legitimate use for agriculture, mining, or any other 
industry. It is merely to ensure that land will not be alienated for the purpose 
of timber exploitation, speculation, etc., which would interfere with a long term 
conservation programme. This is a responsibility of the utmost importance. 


While the initiation of some form of forest management is urgent for the 
Clay Belts to assist in the stabilization of settlement there, it is no less important 
in the infinitely greater areas of poorer forested land belonging to the crown 
in the remainder of Northern Ontario. In fact, so great is the problem and the 
area involved, the Department of Lands and Forests is selecting a number of 
‘“‘management areas’ upon which to concentrate to a large degree investigation 
of forest practices. Here, too, soils research is urgently needed. 


The Department of Lands and Forests, therefore, requires an inventory of 
‘all lands which are or should come within the sphere of a forest economy, 
regardless of whether they are forested or not at the present time, and irrespective 
of their agricultural potential. The Department also requires a detailed analysis 
of the land classes of both settlement and forest management areas. It may 
appear to be immaterial who prepares the inventory or provides the analytical 
data as long as it is presented in such a way that it can be interpreted in terms 
of forest capabilities. Experience has shown, however, that inventory and 
analysis cannot be made adequately without the most thorough knowledge of 
the problem. For this reason it is essential that certain types of soil research 
be conducted within the various departments who have the power either to ex- 
ploit, or to conserve, this most valuable resource. This does not preclude the 
possibility that a long-term programme of purely fundamental research might, 
in addition, be carried on most effectively by a research institution unhampered 
by immediate demands. 
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In order that inventory and detailed analytical research in soils be utilized 
to the best advantage, it is essential that the data obtained in those ways be 
interpreted so that it can be understood by those who are in any way involved 
in planning the use of forest lands. For example, the research division is respon- 
sible to two other divisions within the department of lands and forests for 
direction in soil interpretation, namely, The Division of Lands and Recreational 
Areas and the Division of Timber Management. It might be pointed out here 
that there has been little mention of the use of soil data in forest management 
—that is, the art of managing a forest crop, not necessarily in a plantation 
and hence not truly reforestation in its usual limited sense. The work of 
interpretation is done largely through integrating all the natural land quali- 
ties—soil, climate, etc., to form a land class and presenting this in terms of 
capability for a particular land-use. Correlated with this is the training of 
forest engineers, public land inspectors and other officials engaged in the de- 
velopment of a sound forest economy. 


SUMMARY 


The Department of Lands and Forests, charged with the sale of public 
lands and the management of public forests, has three distinct and related 
interests in soil research. These are inventory, detailed analysis and interpreta- 
tion. 


A. Inventory (the classification and mapping of soils and other features of land) 

I. Inventories (soil surveys) are urgently needed as a basis for intelligent 

land sales. Post war settlement makes this a priority service at this 

time if tragic and disastrous mistakes which characterize similar 
schemes in the past are to be avoided. 


II. Inventory of soils and other characteristics of forest sites are essential 
to the solution of problems of forest management. 


-B. Detailed Research (chemical, physical, and biological analysis in the 
laboratory experimentation in the field greenhouse and culture chamber). 


(1) To obtain further information about the types which have been estab- 
lished and mapped under inventory. 


(2) To conduct fundamental research, for example in soil genesis which is 
a background for all soil research. 


(3) To investigate further soil and crop relationships with a view toa 
most comprehensive study of soil improvement, to secure better tree 
crops or to improve forest soils to the point where they may be fit for 
agricultural development. 


The following examples do not exhaust the field of investigation. 


(1) The amelioration of the poorly drained peat lands of the Northern Clay 
Belt through various methods of drainage, partial removal of peat, 
introduction of micro-organisms, fire and mechanical operations. 


(2) The effect of applications of peat and other organic matter upon forest 
growth. 
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(3) The effect of fire on forest soil. 


(4) The role played by bacteria, mycorrhiza, and other beneficial micro- 
organisms in the nutrition of forest species. NotTe:—In this aspect of ° 
soil research many of the forest soil problems are different to those of 
agricultural problems. — 


(5) The effect of applications of fertilizers and amendments to forest species 
with special application to forest nursery and plantation practices. 


_C. Interpretation 


I. Establishment of land-use capability classes and other guides for forest 
settlement and forest management. 


II. Instruction in the character and use of Ontario’s forest lands. 


The problems involved in the above outline of Departmental policy are 


fundamental and lie at the root of any progressive development of the Province 
-asawhole. That this is so needs no laboured proof. The simple fact that less 
than ten per cent of the population of the Province occupies more than eighty 
per cent of provincial property should be sufficient. It would manifestly be 
unfair to claim that soils alone have slowed down the development of these new 


territories. Many factors have been at work, but certainly soils and soil-use 


are major, if not controlling, elements. ‘ 


Nothing here stated is intended to belittle or divert support from the work 


carried out in old Ontario. Much still remains to be learned about these soils and 
their better use. 


Nevertheless, the fact remains that the Province’s overriding soil problems, 


both in respect to the area involved and to the present state of our knowledge, 
are in the soils of so-called New or Northern Ontario. It is felt, therefore, that 
-any programme for soils study recommended to the Government of this Province, 
which does not recognize the urgent need of soil classification and soil research 
for the largely unknown soils of the northern parts of the Province, would fail 
to face up to one of the most urgent and potentially one of the most profitable 


fields of post war soils research. 
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A STATEMENT OF LAND USE INVESTIGATIONS CARRIED ON 
BY THE DEPARTMENT OF PLANNING AND DEVELOPMENT 


A. H. Richardson, Department of Planning and Development 


Preamble 
The Department of Planning and Development is a Department of the 
Government for ‘‘ . . . formulating plans . . . to develop the human and mate- 


rial resources of the Province’, but is not intended to be an operating Depart- 
ment or one which will eventually carry out major construction works. One 
Division of this Department is Conservation, and this Division is charged with 
carrying out investigations in four fields, namely: 


1. Land-use studies. 


2. Hydraulic studies as they pertain particularly to the selecting of dam 
sites and controlling floods. 


3. Forest investigations such as the care of existing farm wood)lots, reforesta- 
tion and particularly the rebuilding of wooded areas at the headwaters 
of streams. 


4. Wildlife investigations and the planning for recreational facilities in 
Southern Ontario. 


Besides the chief of the Division, four experts in the above types of work 
are now,employed full time in the Conservation Branch. Assisting these are 
temporary field groups, the size of which depends on the amount and importance 
of the work to be done wherever surveys are undertaken. 


The activities of the Conservation Branch up to the present have had to 
do with what we term river valley development, and by this is meant “‘the wise 
use of all the natural resources of a river valley for all the people living in that 
valley, for all time.’”’ In carrying out such surveys, the aim is to prepare a report, 
with necessary plans, which can be supplied to conservation authorities in South- 
ern Ontario if and when such authorities are established under Bill No. 81, 
known as the Conservation Authorities Act. When such plans have been sup- 
plied it is presumed that the work of the Conservation Branch with respect to 
an individual river valley will cease, except that assistance will be given in inter- 
preting the plans of the report and acting in a supervisory capacity as requested. 


It will be seen from the above that the Conservation Branch is, therefore, 
Carrying out the meaning of the name of the Department in planning for such 
projects, but does not contemplate the carrying on the works of construction 
to complete this, or to do any of the other types of work covered by the report. 


In addition to the main types of work indicated above, the Department 
has also interested itself in ground water studies and during the past year a 
geologist was employed during the summer months investigating ground water 
conditions in Southern Ontario. A report on this will be released by the Depart- | 
ment early in the new year. 


The Department has also undertaken, with the co-operation of the Dominion 
Water Board, the establishing of 23 gauging stations on the important rivers 
in Southern Ontario, and these, together with the stations operated by the 
Board for its own use, and stations operated by them for the Ontario Hydro- 
Electric Commission, cover this problem for the important rivers of the Province. 
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. . . . . 
This is a type of work which has not been done in Ontario heretofore on a large 


‘scale, and is very essential when planning protective dams or programmes of 
water control on rivers which have a serious flood problem. 


Land-use Studies 


Land-use Studies conducted by the Conservation Branch form a part of 
the larger programme indicated above in river valley surveys. In this connection 
it is not the intention of the Department to attempt to conduct a land-use survey 
of the whole river valley, as the staff employed by the Department is not large 
enough for this purpose, even though it were desirable to carry out such a pro- 
‘gramme. The plan is to select a small representative watershed on the river 

valley in question, and carry out a token or sample land-use survey which it 
‘is hoped will be indicative of the type of land-use which could be recommended 
for other parts of the whole river valley. For example, on the Thames River 
‘surveys which were conducted during 1946 at least five dam sites were selected, 
one of these being on Trout Creek just above the Town of St. Mary’s. The 
area of the watershed above this point is approximately 65 square miles, and 
this was taken as a sample area as indicated above. The survey done on this 
area has as its purpose to classify all land primarily for agricultural purposes 
on the basis of use capabilities and to divide the land which is suitable for cultiva- 
tion from that which is not. The method used was based on the use capability 
surveys developed by the United States Department of Agriculture Soil Con- 
servation Service, and the classification of land was based on the following 
mapable qualities: 


(a) Soil type. 
(b) Slope. 
(c) Erosion. 


(d) Physical obstructions to cultivation, such as excessive stoniness. 


The intensity of the survey is indicated by the fact that the average coverage 
for each pair of field men did not exceed 400 acres per day, or 200 acres per man 
per day. This degree of detail is essential if the information is to be used for 
farm planning, the logical end of such work. 


It was hoped that in addition to the survey outlined above a few 
examples of farm planning would be established on this particular watershed 
so that farmers in the area could see the ultimate purpose in such planning. 
Unfortunately time did not permit this and, as is well known, the number of 
men capable of carrying out farm planning is extremely limited in Ontario. 


In addition to the Trout Creek Area, another small watershed, namely, the 
North Branch Creek, comprising some 35 square miles was also surveyed in the 
same summer. 


As indicated above, these two land-use surveys on the small watersheds are 
all that we contemplate doing in the Thames River Valley because it is our 
intention that with these surveys as a guide, that after the Conservation Authority 
is set up, it will ask for assistance in such work from the Ontario Department 
of Agriculture, or if necessity demands it, that it will set up its own land-use 
and farm planning division. 
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It will be readily seen from what has been stated thus far that the Depart- 
ment of Planning and Development has no intention of setting up a soils or land- 
use surveys division, but will plan to continue to carry out such token 
surveys because in the preparation of plans for complete river valley develop- 
ment, soils in most cases is the important item. If, in the future, assistance 
can be obtained from the Department of Agriculture or other agencies to carry 
out the token surveys, it would be in line with our method of operating to have 
these older established and better equipped Departments do this work for us. 
In the meantime, as this is impossible, we feel that it is very necessary in the 
preparation of plans for river valleys that land use surveys be included. 


Recommendations 


(a) Sort Maps : 


As soil types form the basis for land-use studies it is not only desirable but 
axiomatic that soil maps be prepared for those parts of the Province where river 
valley development surveys are contemplated. Therefore, it is urged that the 
soil surveys of all of Southern Ontario be completed as soon as possible. 


(b) Use-Capapitity TABLEs 


Use-capability tables are also basic for land-use studies, and before these 
can be prepared it is necessary to carry out investigations into relative fertility 
levels and tendency to erosion of the major soil types. We further recommend 
that such tables be prepared as soon as possible. 


(c) ArrRtAL PHotocRAPHs 


As mapping for land-use is now done entirely with the use of aerial photo- 
graphs, it is important that such photographs be available where such work is 
contemplated. As the taking of these photographs depends somewhat on the 
vagaries of the weather, it would be desirable to have such photographs taken 
of all of Southern Ontario, so that these would be on hand when requests are 
received for surveys in any particular area. | 


[ 56 ] 


SOIL RESEARCH IN THE DEPARTMENT OF HIGHWAYS 


J. Walter, Department of Highways 


Soil studies were started in 1939 when it became evident that construction 
and design procedures should be supplemented with basic soil data. Soil con- 
sciousness developed due to several factors, some of which may be briefly stated 
as follows: 


(a) Constantly increasing traffic density and loads. 


(b) Present-day public opinion and transportation needs demand the 
construction of all weather surfaces during the same year or the year 
following grading operations. This time interval will not permit natural 
densification of subgrades and embankments nor subgrade defects to be 
corrected. 


(c) Modern grade and alignment requirements often involve deep cuts and 
high fills, which require special treatments. 


(d) Limited funds for rapidly expanding highway systems have caused the 
officials to construct cheaper types of wearing surfaces. Consequently, 
greater emphasis has been placed on the bearing capacity of the sub- 
grade to transmit the traffic loads rather than the wearing surfaces. 


(e) Snow removal permits greater frost penetration which in turn causes 
spring break-ups in certain soil types. 


Soil Classification 


Prior to any type of soil classification it is absolutely essential to become 
thoroughly familiar with the glacial geology of the province. This data is a 
prerequisite of the highly detailed analysis required in highway construction. 


Soil classification is essential in order to sort, compile and record the various 
characteristics of soils so as to accurately identify soils and to permit practical 
application of the information obtained. It is proposed to use both the U.S. 
Bureau of Roads classification, which deals with the physical properties, and the 
pedological classification as developed by the Department of Agriculture. 


The county soil maps as prepared by the Department of Agriculture are 
used as a preliminary guide for a much more detailed strip map. Precisely the 
same type of classification is done as that performed by the Department of 
Agriculture. Using the pedological classification as a basis, typical samples of the 
various soil types are taken and tested in the laboratory for numerous physical 
properties, considerable emphasis being placed on soil mechanics. Correlation 
of the two above mentioned systems of soil classification provides a medium for 
transferring soil information, construction experience and subgrade behaviour 
from one area in the province to another. 


Soil Data and Application 


A comprehensive soil report is submitted to the design office entailing over 
20 design features. To insure stable foundations, the basic requirements are: 


(a) Location of the grade line at least 4 feet above the water table. 


(b) Removal of frost heave material. 
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(c) Proper compaction of embankments and subgrades. 
(d) Use of suitable materials. 
(e) Type and thickness of base course required. 


The strip map is traced on the road plan while the soil report is used by the 
design office in preparing the final plans. 


During grading operations the soil engineer checks the subgrade for frost 
heave materials and unstable soils, locates the amount of tile drainage required 
and checks the suitability of embankments compaction. 


Present Status 


Due to lack of personnel during war time, immediate demands for routine 
supervision and testing of highway materials prevented full time work on soils. 
Apart from one extensive research project, the soils work has been confined to 
field observations and basic data and to immediate construction projects. The 
soils work has also been greatly restricted due to lack of personnel and laboratory 
facilities. A temporary laboratory has been established at the Lands and Forests 
Experimental Station at Maple. During the last 9 months, 6 soil engineers and 
2 laboratory technicians have been engaged in full time work on soils 


Proposed Program 
(a) Advanced study of glacial geology and pedological classification of soils. 


(b) Extensive study of the physical properties of soils with greatly enlarged 
laboratory facilities. 


(c) Extensive study of aerial photographs as related to soil classification 
and an inventory of granular materials. 


(d) Field and laboratory research of pavement behavior with the various 
soil types. 


(e) Field and laboratory research of aggregates as related to durability and 
field performance of the various pavement types. 


(f) Soil surveys of several hundred miles of highway. 


The achievement of this program within a reasonable length of time depends 
primarily on the following: 


(a) Personnel—Since trained soil engineers are not available and a suitable 
soils course is non-existent, prospective engineers must be trained by 
this Branch and by periodic consultation with the Ontario Research 
Foundation and the Soils Department of O.A.C. An additional 10 soils 
engineers will be required for next year’s work. Ultimately it is proposed 
to have 3 soil engineers stationed at Toronto to supervise the work of 
19 field soil engineers and several laboratory soil technicians. 


(b) Data—Fortunately the data on glacial geology for southern Ontario has 
just been completed by the Ontario Research Foundation. This infor- 
mation will be of indispensable value to the Soils Branch. 


Although a large number of counties have been mapped by the Department 
of Agriculture, an early completion of this work, together with soil reports is 
urgently required. Until all counties have been mapped and the data compiled, 
continued consultation is quite desirable. 


The services of Messrs. Chapman and Morwick have been most generously 


rendered during the past year and it is hoped that the same splendid co-operation 
will be secured in the future. 
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REVIEW OF RESEARCH PROGRAM IN PHYSIOGRAPHY OF THE 
ONTARIO RESEARCH FOUNDATION 


D. F. Putnam—University of Toronto 
and 


L. J. Chapman—Ontario Research Foundation 


In 1930, Mr. T. D. Jarvis began a program of work in ecology, that is a 
study of crop adaptations in Ontario. The environment of plants consists of 
climate and soil and it is from this viewpoint that the Ontario Research Founda- 
tion has looked at the soils of the Province. 


In attempting to become familiar with the major soil differences in this area, 
the want of information about the land forms and glacial or lacustrine deposits 
that are chiefly responsible for those differences was soon encountered; and since 
no other agency was tackling this physiographic work, the Ontario Research 
Foundation took it up and has carried it to a state of near completion for southern 
Ontario. A series of three articles have been written to appear in ‘Scientific 
Agriculture” which summarized the survey work and gave small-scale maps of 
the surface features. More recently a large map on the scale of four miles to the 
inch has been prepared as well as a text to go with it. This includes the detail 
that was omitted from the journal articles. It is mainly an account of the last 
glaciation, especially the step by step picture of the recession of the Wisconsin 
ice sheet. Without such an aid to memory it is hardly possible to grasp and retain 
a mental picture of the soils throughout the province, varied as they are. How- 
ever, the topographic form of the surface and the kind of rocks making up the 
deposits are stressed because these are the traits that affect the soil. 


When the survey was made in central Ontario none of the counties had been 
mapped by the regular soil survey from the Ontario Agricultural College. In 
eastern Ontario only one small county, Grenville, had been mapped, and for these 
two sections the main soil types were described and mapped on a small, highly 
generalized map. This information was also presented through the medium of 
Scientific Agriculture. The section west of the Niagara Escarpment was studied 
last and by this time fourteen of the local counties had been mapped by the 
Ontario Agricultural College soil surveyors. In view of this we have not proceeded 
to a general description of the soils for this third section of southern Ontario, 
leaving that to the Ontario Agricultural College. 


It might be well to include in this memorandum a brief mention of the 
climatic research done by this department even though it is only complementary 
to a study of soil. By making an analysis of the records collected by the Dominion 
Meteorological Service a series of climatic maps and tables were prepared that 
have filled a gap in the knowledge of the conditions under which farmers work in 
the province. This was only completed for the part south of North Bay. A 
similar set of maps is compiled for northern Ontario but owing to a lack of 
familiarity with that part of the province, the account of its climate has not yet 
been written. 


In view of the steady demand for the foregoing information about climate, 
it is urged that further werk of a more detailed nature on climate for the use of 
crop ecologists could very profitably be undertaken. 
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Having made a complete survey of physiography on a certain scale of detail 
in southern Ontario, it now becomes necessary to make it available to anyone 
who can use it. The three published articles are bare summaries and the maps 
contained in them only very small. The publication of a bigger, detailed map with 
a full text and supplementary maps and illustrations is undoubtedly a primary 
need. Repeatedly, requests have been made for copies of the four-miles-to-the- 
inch map. Work towards having it printed has been stalled for over a year due 
to the wartime dearth of men and materials, but it is hoped that a start can be 
made on it soon. 


The Foundation has always been willing to spend the time necessary to go 
into the field with members of government departments, who were directly 
interested in our maps and has received similar aid in turn by the soil surveyors 
under the Department of Agriculture. This fall a member of the staff spent 
three weeks with the soil specialists of the Highways Department because they 
asked for a first-hand interpretation of land forms and materials. The Depart- 
ments who are most directly concerned are: (a) The Ontario Agricultural College | 
(Department of Agriculture); (b) The County Representatives; (c) Department 
of Lands and Forests; (d) Department of Planning and Development; 


Occasionally there have been inquiries from high school teachers for material 
on climate or glacial geology or soil. In fact it is expected that one of the widest 
uses to be made of this work will be made in high schools. Here again this develop- 
ment will wait on the publication of a monograph about it. 
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FUTURE PROGRAM OF ONTARIO RESEARCH FOUNDATION 


L. J. Chapman—Ontario Research Foundation 


During a recent conference it was agreed that our physiographic survey 
should cover Manitoulin Island, the main argument being that this would give 
full coverage of all the farming country south of the Pre-Cambrian rocks. At the 
same time representatives of the Department of Lands and Forests asked when 
similar work would be undertaken in northern Ontario. 


As it stands at present the published accounts of physiography lack detail 
as to the composition of the soil-forming materials. They include only an estimate 
of the proportion of the various limestones, dolomites, shales and sandstones of 
glacial drift in southern Ontario and rock of Pre-Cambrian age, A mineralogical 
study of the glacial drift in southern Ontario would give a much clearer understand- 
ing of soil development. This would require a man with training in mineralogy and 
in the use of instruments for physical testing. It is specialized work not now being 
carried on in the province and would probably take several years to complete 
the study. A better understanding of the release of minerals from the solid 
particles to the soil solution would assist us in giving sound advice about soil 
management. 


Our account of climate needs to be supplemented. The increasing demand 
for dividing the province into zones adapted for certain crops, of for specific 
varieties, requires the study of climatic phenomena. having a special bearing on 
those crops. So far only average conditions have been defined and if possible the 
Ontario Research Foundation will proceed soon with a more detailed analysis of 
existing weather records. It may be that more recording stations similar to the 
one set up last year at Redickville will be asked of the Dominion Meteorological 
Service. 


Supplementary studies of local variations due to the lay of the land might 
well be carried out. This is recommended as a good project for students in 
natural science or agriculture and we should like to secure the co-operation of the 
Department of Education. 


A set of climatic maps has also been made for northern Ontario. However, 
due to the scarcity of long-time records, and more particularly to our personal 
unfamiliarity with that region, we have not seen fit to publish an account of 
climate for that part of the province. The maps are being kept for reference 
until these limitations can be overcome. 


During the past thirteen years preliminary notes have been made of the 
trees and smaller plants found growing naturally on the various types of soil 
throughout southern Ontario. With the completion of the physiographic survey 
the correlation of plants and specific soil types has commanded more attention. 
Such work furthers that knowledge of the landscape which is needed in making 
maps of zones for specific crops. Incidentally, this botanical approach may lead 
to a very practical grouping of our soil types, which will be useful to the crop 
specialists. There is also the promise of finding some species naturally distributed 
- which will serve to guide the agronomists in giving advice as to where cultivated 
varieties should or should not be grown, 


To summarize, our future work may be listed as follows:— 


(a) Finish physiographic and climatic study of sout..ern Ontario and publish 
reports and maps, 
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(b) Extend the above to Manitoulin Island as soon as possible, and eventu- 
ally to northern Ontario, particularly those areas in which the Depart- 
ment of Lands and Forests is directly concerned. 


(c) Initiate and maintain an investigation of mineralogical composition 
of Ontario soil types. 
(d) Continue study of the natural flora in relation to soil type. 
With regard to staff: At present this work is carried on at The Foundation 
by one man assisted in the summer months by Professor Putnam. To make any 


speed with the above programme at least two additional men must be secured 
and given permanent employment. The additional cost would be around $10,000. 
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GRADUATE TRAINING AND AIDS, (SOILS) 
*C. A. Rowles Ontario Agricultural College 


I. Problem 


In the opinion of the group which met November 2nd, 1945, to discuss soil 
research in Ontario, one of the most serious factors adversely affecting soil 
investigations at the present time is lack of adequately trained staff. An im- 
portant problem to be faced therefore is how best to encourage more students 
to take specialized training in soils. 


II. What is Involved in Soil Specialization 


I. Soil is a colloidal complex consisting of minerals, living and dead organic 
material, water and air, therefore all students of soil must be thoroughly based in 
the natural sciences, notably Chemistry, Mathematics and Physics. The mineral 
fraction of soil is derived from the weathering of geological material, and students 
must also have some knowledge of Geology. In addition, some of the most 
fundamental soil reactions are due to micro-organisms and an understanding of 
Bacteriology is important. If the soil specialist is concerned with the soil as a 
medium for the growth of higher plants, it is essential that he have a knowledge of 
Botany, Plant Physiology and Agronomy. Students specializing in other phases 
of soils, such as Soil Mechanics, will require specialized study in other sciences. 

2. Because soil science depends upon so many branches of study, the training 
of soil specialists presents considerable difficulty. It has been found that the 
undergraduate timetable is so filled with essential supporting classes that only 
the general fundamental principles of soil science can be included. Therefore 
specialization must usually be left for graduate study. This specialization may 
be in any one of a number of fields, such as soil classification and survey, land use 
planning, soil chemistry, soil physics, forest soils, etc. 


III. Factors Responsible for the Problem 


1. The meeting of November 2nd expressed the opinion that the shortage 
of soil specialists was primary due to four factors, as follows:— 


(i) The growing demand for soil specialists in industry and various branches 
of government. 
(ii) The lower salaries offered in soil science as compared to industry and 
other professions. 
Gii) Lack of facilities for giving basic undergraduate training in soils. 


(iv) Lack of facilities and encouragement for students to take specialized 
graduate training in soils. 


2. The meeting felt that with the growing recognition of the importance of 
proper soil use, the increasing demand for soil specialists will continue, and it is 
hoped that this may lead to improved salaries. Therefore, our main concern 
should be with factors (iii) and (iv), undergraduate and graduate training. 

3. The training of soil specalists has recently received special attention at 
the Ontario Agricultural College with the formation of a Soils Department. 
Additional laboratory space is under construction and consideration is being 
given to the introduction of a Soils Option. This should greatly stimulate under- 
graduate training in soils. 


*Now with University of British Columbia. 
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4. It is the opinion of the groups interested in soil research that special 
attention must also be given to the matter of encouraging students to take special- 
ized graduate training in soils. These groups also believe that the most desirable 
and effective method of encouraging such specialized study would be to provide 
graduate fellowships for the use of students specializing in soils. Nothing at 
present is being done in this regard, and such fellowships would enable students 
to continue their studies and at the same time undertake research on soil problems 
important to the Province. There are many such problems to be undertaken, 
and the following are a few which could usefully be undertaken at the present 
time. Other important problems are included in the minutes of the November 
2nd meeting. It should be noted that most soil problems require a certain amount 
of field work, which necessitates that allowance be made for travelling expenses. 


(i) Study of soil properties in relation to run-off and soil erosion. 
(ii) Study of the physical and chemical properties of specific soil types. 


(iii) Study of classification, properties and use of organic soils for the 
improvement of mineral soils. 


1V. Recommendations 
In view of the considerations outlined above, it is recommended that: 


|. Funds in the amount of $15,000 annually be made available for the 
granting of fellowships for special study and research on soil. 


2.¥A special continuing committee be organized to deal with the selection 
of candidates, choice of research projects and allocation of funds. This com- 
mittee should also be responsible for setting down details of the fellowship plan 
within the following general outline, which includes the three main groups of 
fellowships considered necessary. 


(i) Five to eight fellowships in the amount of $500 to $600 annually, open 
to university graduates who have shown high academic ability and an 
aptitude for specialization in soils. The purpose of this group of fellow- 
ships would be to encourage the right type of student to compete 
for the Master’s Degree at institutions in the Province. The fellow- 
ships should, therefore, be renewable for a second year, providing the 
student has shown satisfactory progress during the first year. 


(ii) One or perhaps two fellowships in the amount of $700 to $1000 annually, 
open to holders of the Master’s Degree in some branch of soil special- 
ization. The purpose of this type of fellowship would be to encourage 
students of exceptional ability to compete for Doctor’s Degrees. The 
fellowships should be renewable for a second year and the candidate 
should be allowed to take them up at any institution approved by the 
committee. 


(iii) One or perhaps two research fellowships available annually to researchers 
sn soils whose research makes it advisable that they go to some other 
institution for study or make use of special equipment in connection 
with their problem. This type of fellowship is extremely valuable in 
soil research and has not received sufficient attention in the past. The 
extent of the funds and time allotted to such projects should be left 
to the discretion of the Fellowship Committee. 


(iv) Consideration should be given to special fellowships for veterans. 
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EDUCATIONAL MATERIALS IN THE FIELD 
OF SOIL SCIENCE 


D. F. Putnam, Department of Geography, 
University of Toronto 


Mr. Chairman and Members of the Ontario Research Commission: 


You have been presented with many statements concerning the objectives, 
methods and results of Soil Research in Ontario; may I, at this time, place before 
you the importance of the educational phases of soil science. All scientific 
education is, and must be, based upon scientific investigation, hence we, as soil 
research workers, feel that a direct responsibility rests upon us to ask that proper 
educational material be provided for the interpretation of our findings to students 
at all levels. I suspect that it is our fault that such educational aids are lacking 
in our Province, and indeed in the whole country, but soil science in Canada is 
fairly young and we have been very busy laying its foundations. Perhaps | 
may add weight to my argument by pointing out that only this year has the 
Ontario Agricultural College, our oldest institution for the advanced study of 
agriculture, established an independent soils department; and only within the 
past five years at the University of Toronto has a course in Pedology been 


offered. 


The educational point of view, however, embraces a wider vista than just 
instruction at university levels. The need is urgent also in the secondary schools, 
collegiates and vocational, in the public or primary schools and in that broad 
and rather informal field which we may term “‘adult education.” Each of 
these fields requires special attention, each requires material prepared in accord- 
ance with its own educational objectives and couched in language understood 
by its own pupils. In a few words I propose to outline the situation in each 
of these cases. 


I. The University Level 


There is not in existence a Canadian textbook on soil science suitable for 
use in the classrooms of a university or agriculture college. All available texts 
have been written and published either in the U.S.A. or in Britain. Soil science 
may not be, and probably is not, alone in this unenviable position; nor do we 
ever hope to see the day when we shall, in sheer independence, disregard all 
texts produced in other lands. But, soil conditions are essentially geographical 
in their distribution and soil problems are distinctly local. 


We, in Canada, are greatly interested in many questions which find no direct 
analogy in other parts of the world, save perhaps in the U.S.S.R. We need, 
therefore, Canadian college material for the teaching of soil science. At that, 
the university level is better served than any of the others, for many of our 
prominent soil scientists are teachers in our agricultural faculties. In those 
universities where agricultural faculties do not exist, most students, even in the 
natural sciences, graduate with very little knowledge of Canadian soil conditions. 
For biologists, whether their main interest be plants or animals, this is tragedy. 

Therefore, apart from the prosecution and publication of all individual soil 
researches, be it urged that some thought be given to the preparation of a text 
which will emphasize Canadian problems and Canadian points of view. 
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II. The Secondary School Level 


The need for instruction in soil science at the secondary school level has 
received much more recognition in recent years than in the past. There is still — 
room for much improvement, however, for apart from five periods devoted to 
conservation in Grade IX, students in General Science get little instruction in 
soils. The sections devoted to soil in the general science textbooks are entirely 
inadequate and, in the expressed opinion of some members of this group, defin- 
itely misleading. Where agricultural science is taught, the situation is much 
better for, apart from the same five period course in conservation in Grade IX, 
the courses of study for Grades X, XI and XII prescribe at least fifty periods 
in which topics related to soils and soil fertility are discussed. In the opinion 
of some of us, this course rather puts the cart before the horse, since soil conserva- 
tion can be much better understood after some of the fundamental facts have 
been mastered. 


Wouldn’t it surprise you to learn that in the lists of reference books which 
accompanies these courses of study there is not one relating specifically to soils? 


There is, then, a very definite need for educational material at the secondary 
school level, based on the findings of our own research. That need is all the 
more compelling from the fact that few high school teachers have had much 
specialized training in soil science and hardly any at all have ever had research 
experience. 


III. Public School Level 


The further down the ladder of education, of course, the further we are 
removed from the direct impact of research findings upon educational materials; 
yet it is in the public schools, and particularly in Grades VII and VIII that 
‘many of the basic facts of science are first presented. Here, out of a book list — 
which abounds in titles concerned with History, English, Mathematics, Shop- 
work, Home Economics, General Science, etc., there is none listed as specifically 
referring to the soil, which in the last analysis is the basis of our civilization. 
Hidden away under the title ‘Basic Science Education Series—several titles,”’ 
there is one entitled Soil, but in order to find that out it is necessary to apply 
to the publisher! It is an excellent little pamphlet of some thirty-six pages— 
but its presentation is entirely American, and we need illustrations of Ontario 
conditions for Ontario pupils. Mention should perhaps be made here of Con- 
servation Illustrated, published by the Canadian Nature Magazine, Toronto. 
It is a 32-page booklet containing ten short articles, one of which is entitled 
Soil. It is also crammed with illustrative drawings and photographs. But, 
even for public school levels this constitutes very inadequate source material 
for the teaching of soil knowledge—a knowledge which is a fundamental right 
of every citizen. 


IV. The Field of Adult Education 


This field is extremely broad, and its needs are as yet but vaguely under- 
stood. It is therefore somewhat difficult to suggest the form in which the results 
of soil research should be made available to workers and students in this field. 
I was much interested in a brief recently presented to the Commission on Educa- 
tion asking for the establishment of a People’s College in Simcoe County. The 
objective of this institution was stated to be the teaching of the moral subjects, 
philosophy, history, etc.—the basis of civilization. Simcoe is also a county 
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which is much interested in its soils, and, in fact, the conservation of all of its 
natural resources. There is much that is moral, philosophical and historical 
in the study of soil resources and their exploitation. 


In the field of adult education, then, there is a large and varied audience 
to which the story of soil science should be told and we feel that as soil research 
workers we have an interest in it. 


| In soil science, we are faced with an almost complete lack of teaching material 
at all educational levels, and it behooves us to enquire what should be done 
about it. Soil science, of course, has two phases: one, the application of funda- 
_mental physical and chemical principles; the other, being descriptive, geographical 
and illustrative. In elementary education, however, the two must be presented 
hand in hand. Now, it is popularly supposed to be the Province of the 
| teacher to transmute scientific findings into teaching material; but since we have 
yet to teach the soils language to the teachers, we are going to have to supply 
not only the basic information but teaching application as well. 


account of the soils of the Province, together with a map (or maps), which will 
summarize the results of the detailed surveys already made and anticipate the 
Sidings of those yet to be carried out. Such an account exists for Saskatchewan, 
| making it comparatively easy to develop an understanding of the soils of that 
_Province—at the University level at least. It is certainly much harder to 
| present a connected picture of the soils of Ontario from a group of county maps 
and but two published reports. Such a report would fill an immediate need 
| since at college levels technical bulletins are also teaching material. 
; There is not, I think, room for more than one good Canadian soils text; 
hence, its preparation should be the concern of all Canadian soils specialists. 
| Regardless of who may write it, it should be edited by a committee of the soils 
| section of the Agricultural Institute of Canada and should carry the approval 
of that body. The support of such a project by the Province of Ontario, is 
urged upon the Commission because of the need for such a book in Ontario, 
as well as in the rest of the country. 


1 

| 

| 

: In so far as Ontario is concerned, we need, first and foremost, a general 
| 


: At the high school level, there should be at least one slim volume devoted 
to elementary soil science and its application to Ontario conditions. While the 
high school teaching profession and the Ontario Department of Education 
would probably have much to offer in the way of pedagogical suggestion, knowl- 
edge of the subject can only come from the soil scientist. We have yet to teach 
| the teachers. One comment often heard at the present time is that the results 
of research are not being made available to those who need them. ‘The results 
| of soil research are certainly needed, and one of the best ways of ensuring circula- 
tion is to provide adequate teaching material. 


| At the public school level, we would urge that at least a booklet of the “unit 
reader” type be prepared to acquaint Ontario pupils with soil conditions. 


| All previous discussions have mentioned matters of time, funds, and per- 
sonnel. The preparation of educational material is in this respect no different 
from any other project. Men must be assigned to the task, must become familiar 
with it and must carry it to a successful conclusion. While they are thus occupied, 
they will, perforce, not be fully active in the research field and an expansion of 
personnel will therefore be necessary. There are costs of publication also which 
must be paid out of public funds. In the case of textbooks, once demand is 
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established, there will probably be publishing houses willing to accept the 
responsibility, but the costs of bulletins and like teaching aids will have to come 
from the public purse. 

I realize that I have mentioned many matters before this Commission 
which might almost equally well have been carried before the inquiry into educa- 
tion. I have tried to point out, however, that under present conditions the 
matter is almost inseparable from research itself. Moreover, there is no doubt 
in my mind, or in the minds of my colleagues, concerning the far-reaching im- 
portance of the educational phase of soils work. We therefore bring it to your 
attention and respectfully urge that it be given earnest consideration. 


RECOMMENDED PROJECTS—SOILS RESEARCH—1947-48 
Title Agency Capital Operating Total 


Physiography ONTARIO RESEARCH FOUNDATION.... $2,100.00 $14,900.00 $17,000.0 
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COMMITTEE ON FISHERIES AND WILDLIFE RESEARCH 


Meetings 


Informal—Nov. 10th, 1945.................... Ontario Research Foundation Library 
~<a 15 eilall a) ial 2: a Je - 1 st 

Advisory Committee—April 6th, 1946 Committee Room, No. |, Parliament 
Buildings 

—Aug. 19th, 1946 Queen’s Biological Station, Chaffey’s 
Locks, Ont. 

—Oct. 5th, 1946 Royal Ontaro Museum 

—Nov. 9th, 1946 Royal Ontario Museum 
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FISHERIES AND WILDLIFE RESEARCH IN ONTARIO 


General Position in the Economy of Ontario 


Ontario’s fisheries and wildlife are two resources which, while at present 
in the category of “wasting” resources, could be maintained at a reasonably 
' permanent level. That they are important resources is generally accepted. It 
could not be otherwise, since ninety per cent of the Province is blessed with 
one or both of them, and fifty per cent of the Province will produce no other 
' crop. They provide a direct annual income of some five million dollars a year 
_ to commercial fishermen and trappers, who are the primary producers for a 
- number of secondary industries. They provide the chief attractions for the host 
of tourists who spend in the Province an estimated hundred million dollars 
a year, an expenditure which makes possible the employment of a number of 
- people in direct catering, and which is the main support for the industries engaged 
in the manufacture of sporting equipment. Thus they represent an inexhaustible 
source of exports, provided we realize that Nature’s beneficence is not unlimited, 
and that our privilege of exploiting these tremendous gifts involves the duty 
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of conserving them. Aside, too, from purely monetary considerations is the 
fact that they afford to many of our own citizens excellent facilities for recreation, 
a matter of considerable importance to general welfare. 


Government Responsibility 


The maintenance of these resources is, of course, left almost entirely to the 
Government. Since their nature is such that they are exploited for pleasure 
or for profit by thousands of individuals, no private groups or corporations are 
in a position to assume as much responsibility as they would where exploitation 
by a few might be directed by commercial common sense, with a view to per- 
manence. Then, too, the Government derives from these resources revenues 
to the extent of approximately a million dollars a year, and, as the institution 
which enjoys the largest direct revenue, it is expected to be responsible for the 
proper husbanding of them. 


Present Methods of Conservation 


That that responsibility has been accepted is evidenced by the efforts of 
the Government to protect both fisheries and wildlife. There have been legal 
restrictions on the lengths of the hunting and fishing seasons, on the size and 
the number of the fish taken, and on the number of birds or animals shot. There 
has been complete protection for some species and there has been considerable 
re-stocking of game fish and birds. These efforts have modified the effects of 
too rapid “‘mining’”’ of these two great resources, but are quite inadequate to 
provide a complete solution to the problem of constant depletion. They are 
inadequate, not because they are in themselves useless, but because other factors 
in the ecology of fish and wildlife—settlement, cultivation of the soil, deforesta- 
tion, construction and destruction of dams, and the pollution of water with 
sewage and industrial wastes—may be detrimental to the purpose behind our 
present efforts. These other factors cannot be ignored and any comprehensive 
long-term programme aimed at correcting the basic causes of depletion must 
be based on adequate knowledge of all the favourable and unfavourable factors. 


Present Situation 


To date biological research is wholly inadequate to provide the information 
necessary for the proper administration of Ontario’s fisheries and wildlife resources. 
As a matter of fact, aside from the collection of valuable data by the Royal 
Ontario Museum of Zoology over a period of years, there has been no systematic 
investigation of terrestrial wildlife in the Province. As a result our legislation 
and our practices have been based more on opinion than on scientific knowledge. 
The present bounty on “‘wolves’”” may be defeating its real purpose—that of 
deer protection—and it is not unlikely that agriculture may be paying a con- 
siderable penalty for our constant warfare against hawks, owls, skunks, weasels 
and foxes. Even the lowly forest mouse may provide an administrative riddle, 
for, while it is known to occupy a prominent place in the diet of our fur bearing 
animals, its depredations may be deterring forest regeneration or it may equally 
well be controlling some insect pests by eating their larvae. 


While fisheries research is in a much happier position, historically, it is still 
too woefully inadequate to justify much confidence. We are still without reliable 
data concerning the capacity of waters to maintain a stock of fish, either as 
regards population or species, and we are without complete information regarding 
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the temperature and depth limits for all the various species. Moreover, there 
are tremendous gaps in our knowledge regarding thepart soil fertility, deforesta- 
tion, water pollution, etc., play in the ecology of the fish. 


Existing Machinery for Research 


There are in the Province sufficient institutions for the development of the 
comprehensive investigations essential to any successful approach to a programme 
of restoration and conservation. Each of the four universities offer much in the 
way of skilled help to direct research programmes and to assess the results. The 
Ontario Research Foundation and the Royal Ontario Museum of Zoology are 
in a position to make significant contributions, while the various Government 
Departments—Lands and Forests, Travel and Publicity, Health, Planning and 
Development, Tourists and Publicity—together with the Ontario Federation of 
Commercial Fishermen, the Ontario Federation of Anglers and Hunters, and the 
Ontario Tourist Trade Association, may all play a major part. In addition, the 
Great Lakes Fisheries Board, while outside the orbit of Provincial control will, 
no doubt, render invaluable assistance in its own field. 


There is, then, no need for additional organizations to undertake a complete 
programme of research. What is required is that the efforts of existing institu- 
tions be co-ordinated and extended, so that the peculiar talents of each may 
be fitted most efficiently into an integrated Provincial programme. The univer- 
sities, for instance, given the financal help required for extension of their facilities, 
are best suited to undertake projects of fundamental research, while the various 
Government Departments concerned, either in themselves or through increased 
facilities at the Ontario Research Foundation or the Royal Ontario Museum of 
Zoology, might concern themselves with investigations which have to do with 
problems cf administration. Both the Foundation and the Museum could, of 
course, undertake pure as well as ad hoc research, while the Ontario Federation 
of Commercial Fishermen and the Ontario Federation of Anglers and Hunters 
and the Ontario Tourist Trade Association could materially assist in the collection 
of data and in extension work at the ‘‘consumer”’ level. The allocation of responsi- 
bility is, however, of minor importance here. The main consideration is that 
the required machinery exists at every level. 


The Requirements 


While there are sufficient organizations to undertake an adequate programme 
of research, they are, in the cases of the universities and the Foundation at least, 
badly handicapped by limited and obsolete facilities, and by a shortage of per- 
sonnel. To a large extent research on fisheries and wildlife has had to be relegated 
to a position of minor importance, to an uncertain and disjointed existence, with 
recurrent revivals when space, time, and money permitted. In such circumstances 
there can be little doubt that much of the value of the work accomplished was 
lost. 


The immediate needs may be summarized as follows:— 


(1) Provision of Personnel: 
(a) The establishment of scholarships with a view to encouraging post- 
graduate work in the field of fisheries and wildlife. . 


(b) The institution of a policy of employment preference for scientifically 
trained personnel in the administration of these resources to offer 
further encouragement to students in these fields. 
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(c) The institution of a policy of employment preference for under- 


graduates in these fields in temporary summer appointments for 
purposes of administration. 


(2) Extension of Facilities and Staff 


(i) 


(ai) 


(iii) 


(iv) 


(v) 


(vi) 


(vii) 
(viii) 


(ix) 


Queen’s University—Further extension of the laboratory at Lake 
Opinicon. 


Research personnel. 


University of Western Ontario—Provision of a barge which may be 
used anywhere on Lake Erie. 


Research personnel. 


McMaster University—Additional facilities for investigations re 


Dundas Marshes and Lake Ontario. 
Research personnel. 


University of Toronto—Temporary or permanent laboratory with 
space far beyond what exists at present. 


Research personnel. 


Departments—Additional facilities and personnel in the Provincial 
Parks and River Development Areas and extension of projects 
contemplated. 

Ontario Fisheries Research Laboratory. 


Research personnel. 
Ontario Research Foundation—Addition in the field of Parasitology. 


Royal Ontario Museum of Zoology. 
Additional staff. 


Ecological Centre. 
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ROYAL ONTARIO MUSEUM OF ZOOLOGY 


At its meeting in Toronto on November 9th, 1946, the Advisory Committee 
on Fisheries and Wildlife gave consideration to the place of the Royal Ontario 
Museum of Zoology in an integrated programme of fisheries and wildlife research 
in Ontario. 


The Committee wish to emphasize that the Museum has an essential place 
in fisheries and wildlife research and that if it is not enabled to fulfil its function 
adequately, the whole programme will be weakened. 


The Research Fields of Zoology Belonging to Museums 


Taxonomy or classification including identification, which is basic to every 


_ other branch of Zoology, is the special responsibility of museums. Unless the 
investigator has his animals properly identified, he may be led astray in his 
conclusions and lead others astray so that confusion rather than enlightenment 
is the result of his work. 


Every properly organized museum has specialists in the identification and 


classification of mammals, birds, reptiles, amphibians, fishes, insects, and every 
_ other animal group, including parasites which belong to several groups. 


Museum house collections of such animals which are as necessary for refer- 


_ ence in identification and in taxonomic research as books are to a library. 


For the identification of bones and other parts of animals found in the 


_ stomachs or droppings of animals whose food habits need identificaticn, museums 
_ prepare and preserve collections of the skeletal and other parts of animals. 


The care of its scientific collections is a permanent responsibility of museums. 


DISTRIBUTION studies are of economic as well as of theoretical importance. 


_ Knowledge of the geographical and ecological distribution of an animal is valuable 
in indicating the conditions (a) necessary to be maintained for its success in its 
_ original habitat (b) responsible for its disappearance from situations in which it 
- originally thrived and (c) under which it might succeed if transplanted. 


_ The Museum’s Educational Responsibilities in fisheries and wildlife are to 


the University, the schools, and the general public. 


Students in training for positions in fisheries and wildlife need to know the 


mammals, birds, reptiles, amphibians, fishes, insects, molluscs, parasites, etc. 


A constant flood of inquiries about animals comes to the Museum by letter, 


telephone and personal call from teachers, sportsmen, naturalists, authors, 
_ newspaper writers, authors, radio broadcasters and ordinary citizens. 


The Museum’s Service to the Department of Lands and Forests 


The Department of Lands and Forests depends on the Museum for service 
for which it would have to provide staff and collections of its own if the Museum 
were not available. 


The Needs of the Museum of Zoology 


The Royal Ontario Museum of Zoology is not adequately staffed to meet 
its obligations as a Provincial Museum. It has curators in only two divisions, 
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namely birds and insects. It has no one in charge of such important divisions 
as mammals and fishes. It has recently lost its taxidermist and two other 
members of its staff because of inadéquate salaries, which are in some cases from 
$500 to $1200 too low. It has very meagre funds for field work, purchase of 
specimens, publication, etc. Funds for all non-salary purposes are less than half 
what they were before the war and even then they were inadequate. 


If the Royal Ontario Museum of Zoology is to provide the service in con- 
nection with research, administration and education in fisheries and wildlife, 
it must be given much more adequate support than now seems likely through 
ordinary channels. Even if funds were available it would be impossible to 
staff the Museum adequately at once. Personnel for the work to be done in a 
museum must be specially trained. Without reasonable prospects of a position 
being available, students will not undertake the necessary training. To serve 
the University, the Department of lands and Forests and the public in the matter 
of fisheries and wildlife research and education, the Museum of Zoology needs:— 


Curator of Mammals. 

Curator of Fishes. 

Curator of Parasites. 

Curator of Invertebrates other than insects (resigned and cannot be replaced on former 
salary). 

Additional Entomologist (for forest insects among others). 

Taxidermist (resigned and cannot be replaced on former salary). 

Artist Assistant to assist in preparation of illustrations for fisheries and wildlife publications. 

Wildlife Food Habits Research personnel. 

General Attendant for cleaning inside gallery cases, cleaning laboratories, packing and un- 
packing, acting as supply clerk and messenger. All these must now be done by higher 
paid personnel. 

Additional clerical and cataloguing assistance for above. 

Publication Fund for popular and scientific publications. 

Increased Appropriation for storage and gallery cases ($650.00 at present), specimens and 
collecting ($200.00 at present), library ($100.00 at present), field work ($500.00 at 


present). 

It is suggested that a five-year programme cf gradual expansion of the 
Museum of Zoology staff and work be undertaken locking to the realization 
of the expansion outlined above. Tc accomplish this, it is estimated that the 
following increases in appropriations would be necessary. 


eo Ee ee i ene eS ere eee 7 Se eRe AAT OCR f $17,850 over 1946-47 
L222 10 0 1c ili Minato eed aca ee om bl Nie /5e Se Uta NY 13,000 over 1947-48 
Ree om ay coe 5 wes ss Suh aerere ng ahs eat ee eee ere 10,000 over 1948-49 
bee ee On a MCS Ie | enmeen een ete 10,000 over 1949-50 
Be D2 Pata aaa cE etef san cei atte abe SP ee 8,000 over 1950-51 


Details of the increased appropriations suggested for 1947-1948 are as 
follows :— 


‘Personnel: 

Salary Increases of Present Staff.................. $2,200.00 
Curator of Fishes (graduate student in training).... 1,500.00 
Curator of Parasites (student in training)......... 1,200.00 
Artist Assistant (part time)... jc.) gab oc 4 oo Phe 750.00 
Wildlife Food Habits Research Personnel.......... 2,500.00 
CSenéral Attendants. sede aie se eee ie 1,200.00 
Additional Clerical Assistance.................... 2,5 


,200.0 
ert hPa Ue! 


Less Salaries of Taxidermist and Malacologist 


Resigned, not to be replaced at once........ 4,200.00 
otalre 4 ce Oe \ceuil canes ate ee: $ 7,650.00 

Field Work, Maintenance, etc.: 
Field: Work Fund fiitrease:. 3. 455. ce). ain eee $ 2,000.00 
Publication Fund:.cis dca8.+..9 ace ee eee 1,000.00 
Cases, Specimens, Library and Miscellaneous Operating . 
Incteaseasiniine 20M. be eee a A ee ee 7,200.00 
PL OLBLE eedlsvie ass clacteoee Cuca Oh ett ete eee $10,200.00 


It is suggested that the Ontario Research Commission consider financing 
the following projects which are included under various items above, such as 
curator of parasites, wildlife food habits research, additional clerical assistance 
(part), field work, cases (part) :— 


Natural History Survey of Cape Henrietta Maria, Hudson Bay.. $1,500.00 
OW tlalifel ood Flabita Research. 2:1. : auleie pectes alt hin stan sedate « 3,500.00 
Reference Collection of Animal Parasites...................... 2,000.00 
Compiling Records of Populations of Ontario Animals.......... 500.00 

$7,500.00 


This would leave $10,350.00 additional to the present Museum of Zoology 
appropriation to be financed through regular Museum appropriations (Depart- 
ment of Education). 


Details of each of the above four projects suggested for financing through 
the Ontario Research Commission are attached. 


Natural History of Cape Henrietta Maria 


Previous to 1938, very little had been added to our knowledge of the natural 
history of the northern half of Ontario, beyond what we owed to Graham, 
Martin and Hutchins, Governors of Hudson’s Bay Company posts on Hudson’s 
Bay, who between 1768 and 1782 sent specimens and records from that area to 


England. 


Beginning in 1907, the Carnegie Museum of Pittsburgh has sent 21 expedi- 
tions to the area east of Hudson’s Bay. 


In 1938 the Royal Ontario Museum of Zoology was given a grant of $5,000 
from the Reuben Wells Leonard Fund to enable it to carry out natural history 
surveys in the District of Patricia. Under this grant the following surveys were 
carried out: 


1938 Favourable Lake area near the Manitoba boundary. 
1939 Lake Attawapiskat. 

1940 Fort Severn on Hudson Bay. 

1942 Fort Albany on James Bay. 


In 1942 an attempt was made to visit the Cape Henrietta Maria area but 
owing to an accident to the Hudson’s Bay Company boat, which was to have 
taken our party there, it was not possible to reach it 


An indication that this area has interesting and important wildlife problems 
is afforded by the fact that the Arctic Institute of North America has awarded 
a fellowship to Harold C. Hanson of the Illinois State Natural History Survey 
for wildlife research on the west coast of James Bay. 


Surely Ontario can afford to enable its Provincial Museum to investigate 
the fauna of our own areas. 


Panmated Cost of Enis Survey on 5). soni, sodmelteue ade aun acaia te %- $1,500.00 


Wildlife Food Habits Research 


Knowledge of the food habits of fish and wildlife is basic to any programme 
of management. 
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There is immediate need of means for determining the food of moose as 
part of the Museum’s moose research being financed by the Carling Conservation 


Club. 


The Museum has a large collection of stomachs, scats and pellets whose 
examination would throw light on the relation of birds to forest insects and on 
the interfood relationships of mammals. 


Need for the services of a wildlife food habits research laboratory will increase 
as studies on the life history and ecology of animals increase. 


The Museum is the natural home of such a laboratory since it has collections 
of the mammals, birds, reptiles, amphibians, fish, insects, etc., of the Province. 


Such a laboratory would need a microscopist, skilled in the identification 
of finely ground plant and animal material. 


Estimated Cost: 


Mieroscopist. ais aries Sve isch eRe eee ee $2,500.00 
Equipment and)Storage Cases... ¥a-% cu cee be Seca 1,000.00 
$3,500.0 


Reference Collection of Animal Parasites 


Study of the parasites of wild and domestic animals has heretofore been 
very inadequate in Ontario. 


In connection with various fish and wildlife studies (ciscoes, burbot, lake 
trout, maskinonge, ruffed grouse, pheasant, mice, deer, moose, etc., etc.), parasites 
belonging to many groups are found. At present there is no organized means 
of preserving specimens of these parasites except in the case of the few kinds 
receiving special study. In the future as arrangements are made for the study 
of more and more of these parasites a collection, not only of named specimens 
but of material that has not yet been studied, will be of very considerable value. 


As the preservation of material of this kind is a recognized museum function, 
it is suggested that the collection of animal parasites be initiated by granting 
a research scholarship to a student to begin a taxonomic study of some group 
of parasites and to build up and care for a general collection. 


Estimated Cost: 


Cradvate Stuidetithg. 28a Ay eee eee ee $1,200.00 
Field Expenses. oss ot. «cate Oe aR nee eee ee 300.00 
Patipment?.tis. Yeh ioe "ed. Bee Ee ee 500.00 

$2,000.00 


Compiling Record of Populations 
of Ontario Animals 


The need for this item was outlined in the first list of projects presented to 
the Commission. 


If the proposed Ecological Centre will take over this work, the Museum will 
drop this request. 


Previous to the present development of interest in wildlife research, when 
practically nothing was being done in this field in Ontario, the Museum initiated 
and carried through this project for ten years. This continuous record will be 
of value in future studies of animal populations and should be continued by 
the Museum until some other organization will take it over. It has interfered 
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with other wcrk which more properly belongs to the Museum. The carrying 
on of such projects, rather than its more legitimate work, may be the reason 
the Museum has not been supported more adequately. 


Estimated Cost....... ee, wer eee ee eke. SEGO GG 


ECOLOGICAL CENTRE 


The Fisheries and Wildlife Advisory Committee has recommended the 
development of a fully equipped and fully staffed Ecological Centre to form an 
integrated part of the whole Fisheries and Wildlife Research Programme within 
the Province. Since such a centre cannot rise fully developed from thin air, 
it is recommended that as a beginning an attempt be made to obtain about 
4,000 square feet of space in reasonably close proximity to Queen’s Park. (10 
minutes walk.) The space should have ordinary heating, lighting and plumbing 
services. If such space could be made available the following groups of workers 
could be housed immediately. 


A. Six graduate students in Zoology (working under the direction of the 
Department of Zoology). 


B. Ten graduate students in Forest Entomology (working under the direc- 
tion of the Department of Forest Entomology). 


C. One librarian with assistant working on animal population data under 
the-direction of the Royal Ontario Museum of Zoology and the Fisheries 
and Wildlife Division of the Department of Lands and For sts. 


D. One or two graduate students working on Wildlife problems under the 
direction of the Department of Zoology and the Fisheries and Wildlife 
Division of the Department of Lands and Forests. 


E. Visitors—Space for the accommodation of two graduate students 
working in the Province who may wish for a period to bring their problem 
to the centre for study. 
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COMMITTEE ON FORESTRY RESEARCH 


Meetings— 
Informal..................Feb. 20th, 1946—Library, Ontario Research Foundation 
Advisory 
Committee een Sept. 25th, 1946—Committee Room No. 2, Parliament 
Pe Nov. 25th, 1946— Bldgs. 
Committee— 
Professor. C. E. Atwood.....cmmsssss-University of Toronto 
Mra Bs Baird: onde se ee Dominion Parasite Laboratory, Belle- 
ville 
Dr. W. Boyd ont ec RO Pulp and Paper Industries Association 
Dean G. G. Cosens.... ccsssseeeee... University of Toronto 
Ripe! Bs Davis. o.s ics. ls eee Abitibi Pulp & Paper Company 
Mr. W. A. Delahay............ Pee one Ontario Forest Industries Association 
jE Ope ie WS D0) | are Mia ateme Wie A AF Fn University of Toronto 
Professor R. O. Earl.uuu.........................Queen’s University 
Niet DFAS Gillies! 4h) Oe Gin Gillies Bros. & Co. Ltd. 
Mr. O. Holdeniwi.......eeeeeeeeeees Ontario Hydro-Electric 
Wires «oh OONSLOM 4 ye sopenas «gare ener Lands and Forests 
Major-General H. Kennedy................ Ontario Commission on Forestry 
Drm wh 6 Clair edie toto aaa Canadian Lumbermen’s Association 
re Micecin gn adliuatentn) «vee National Research Council 
ivir. DD. A. Wlacdonald.,....0:..¢5.4-0, 98k Assistant Dominion Forester 
Minnie WViacloougall... 4.40.0) Lands and Forests 
rabis B. Marshall oa)... chess Ontario Research Foundation 
Mr eA MeElhanney. 214 ae Forest Products Laboratory 
Professor Ri MeLaughlin. 21. 24a University of Toronto 
iPr Ser) IR OOS 62). eee eee J. R. Booth Lumber Limited 
Professor J. W. B. Sisamn........................Univerity of Toronto 
Niresatl Stanitorth, oe...n a ee Staniforth Lumber Co. 
Mrs hl Lomimeson blo... Howard Smith Paper Company 
Nie Agr Richardson...;.2:4.0s2s Planning and Development 
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THE PRODUCTION OF WOOD IN ONTARIO 


Prepared by a Sub-Committee of the Major Groups 
in the Province of Ontario Interested in Forestry 


INTRODUCTION 


In assessing the importance of any problem, it is helpful to appreciate its 
size, and its significance to those affected by its solution. On this basis, there 
should be no question of the size and importance of the forest problem to the 

Ontario community. 


Excluding old Ontario, something on the order of 95% of the Province’s 
land area—about 175 million acres—is occupied by forest stands of some type 
or condition; it is doubtful if present economic conditions or any economic 
condition that can be foreseen in the immediate future will materially alter this 
- situation. 


As to the importance of the Forest to the Ontario community it is probable 
that no single individual in the Province does not depend to some extent, or 
in some form, upon the wood produced from Ontario’s forests. 


Anyone who has given the matter thought must also realize that in addition 
to its direct contributions in the form of diversified wood products, the indirect 
effects of the forest as a source of water for power and fisheries, a shelter for game, 
an attraction for tourists and a general protection against the drying and erosion 
of agricultural soils, play a very great and beneficial part in the Provincial 
economy. 


A brief statement here as to the value of the forest to Ontario, and its relation 
to other natural resources should give point to what has been stated above: 


1934 
Forest Mining 
Agriculture Industries Industries 
Gross Value of Products..... $586,467,000 $372,000,000 $232,848,959 
PRIUS oles: then) Lee pice 317,4162 69,000 33,516 
OLS Wis Ga ee MR hat ites $383,711,0008 $104,000,000 $67,732,244 
Area Occupied(sq. miles)... . . 7,958,100 118,000,000 * 


I1—Area south of the Albany-English River line. 
2—Hired farm workers only. 
3—Cash income from farm products. 


Remarks—Value of Tourist Traffic estimated at $89,000,000. 


Unfortunately, many people, and particularly those living in old or Southern 
_Ontario—which differs greatly from the remaining 95% of the Province in 
climate, soil and topography—do not realize these conditions and problems. 
Until this large group is aware of this situation, the diversion of adequate funds 
for forest research will be uncertain and liable to serious interruptions. 


GENERAL RECOMMENDATIONS 


1. Educational Requirements 


At the present time there are few engaged in forest research who have post- 
graduate degrees in forestry or allied subjects. There has been little encourage- 
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ment for promising students to do postgraduate work in forestry and there are 
few facilities for such work in Canada. There are apparently two crying needs 


at present: 


1. Encouragement of promising students to do postgraduate work in 
forestry and allied subjects in Canada by fellowships by employment 
during holidays and by prospects of remunerative employment after their 
university work is completed. 


2. Comparative standing for those in research who have no postgraduate 
degrees with those who have. Some have advanced the rule of thumb 
that ten years of research experience should equal a doctor’s degree. 


It will be some time before the field is crowded with postgraduate students 
and some system of classing the workers is essential. 


2. Co-operative Groups and Institutions 
(1) Universities 

The Universities can aid in this programme by increasing facilities for 

postgraduate studies and by facilitating research by their staff, The 


staff should be encouraged to seek outside employment on investigative 
programmes during the summer holidays. 


(2) Ontario Research Foundation 
The Ontario Research Foundation is in a good position to carry on a 
programme of research into fundamental problems of chemistry and 
biology and to render competent aid when necessary to organizations 
unable to build up a staff to handle all problems. The National Research 
Council is also in a position to render such assistance. 


(3) The Dominion Forest Service 
This organization by history, location and experience is ideally placed 
to render a valuable service in research, both fundamental and applied. 
There should be no difficulty about so-called overlapping with other 
organizations because the field is so large and untouched, that even if all 
the research workers now available were concentrated on one phase of 
forestry work, there would be no duplication of work or waste effort. 
The field of the Dominion should probably be predominantly funda- 
mental research and that of the Province mainly applied research. 


3. Co-ordinating Group 


e.., It is recommended that a group made up of representatives from (a) Univer- 
__ sities, (b) Dominion Government, (c) Industry, and (d) the Province, should be > 
set up to: 


(i) formulate a completely integrated programme of forest research; 


(ii) provide a common meeting ground for the discussion of forest research 
problems; | 


(iii) act as a clearing house for all research information published and un- 
published, relative to any part of Ontario's forest research problem; 


(iv) suggest general lines of research to its member organizations. 
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SPECIFIC RECOMMENDATIONS 


Expansion of present research programme of the Department of Lands and 
Forests, which includes the following major sub-divisions: 


(a) Surveys—Forest and Soil Inventories (see Appendix A). 
(b) Biological Investigations (see Appendix B). 
(c) Forest Economic Investigations (see Appendix C). 


(d) Protection and Mechanical-Electrical Investigations (see Appendix D). 


Appropriations for the above programme for 1946 provided funds to utilize 
nearly all of the competent technical staff available. This amount should, 
however, be increased as technicians now in trainng become available. 


Additional forest research stations and demonstration forests should be estab- 
lished to study local forest problems. At least one station should be allotted 
to each general forest region. These are: 


(a) The Western jack pine—spruce-poplar forest. 

(b) The Clay Belt black spruce-poplar forest. 

(c) The white pine-red pine-tolerant hardwood-—Huron-Ottawa Forest. 
Forest Research is of little value unless its findings can be applied through 
Forest Management. Neither management nor research can function properly 


in Ontario’s forest area until an adequate transportation system has been 
developed. 


‘An inventory of forest resources is as necessary for Forest Management as 


\it is to any other business. Such an inventory must be obtained and, once 
secured, should be periodically revised to maintain necessary accuracy. 


CONCLUSIONS 


A developing forest research programme will require some general organ- 
izing agency which will represent: 


(a) The wood production organizations (governments). 


(b) The wood harvesting and fabricating organizations (industry). 


Educational services are urgently required to: 

(a) Provide research technicians. 

(b) Provide a body of informed public opinion which will guarantee a con- 
tinuation of adequate support for forest research under a democratic form 
of government. 


The whole problem of forest research has been inadequately financed due 
to a lack of appreciation of the importance of the general forest problem; 
forest research cannot now be efficiently expanded as rapidly as is desirable 
because of lack of trained and competent workers. 


As indicated by Appendix “E’’ which summarizes replies from twelve 
representative foresters throughout the Province, very little research is at 
present underway. Recommendations for financial support to cover specific 
programmes or problems is, therefore, difficult. 
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In general, however, it is recommended that the Research Advisory Com- 
mittee (a) secure funds to inaugurate and support fundamental forest research 
to cover both wood production and utilization in existing research organizations 
and universities; specific projects to be designated by the co-ordinating group 
previously recommended: and (b) that, the Commission support the Depart- 
ment of Lands and Forests in its research programme so that applied research 
projects already undertaken by the Department may be enlarged and in 
addition co-operative applied research may be undertaken with industry on 
a larger scale. 


Departmental appropriations for this work in 1946 approximate $400,- 
000.00. An additional $150,000.00—$75,000.00 ordinary and $75,000.00 
capital—could be usefully invested in 1947. It is considered that in the 
present state of our forest problem expenditures for fundamental research and 
for applied research should be approximately equal. 


APPENDICES 
Appendix A 


Soil survey Cochrane and Parry Sound districts. This is a continuation of — 
the programme of 1944 which started in the Port Arthur region to separate 
forest and agricultural soils. The work was carried to the Cochrane district 
in 1945 and is to be continued there in 1946, with an extension to the Parry 
Sound region. A soil laboratory for chemical and physical analysis has been 
set up near Maple, Ontario. 


Forest Inventory Survey: This survey will provide the Department with 
(a) a complete photographic base survey of Ontario, (b) a forest inventory 
survey giving quantities of wood and forest conditions. 


Appendix B 
' Natural regeneration surveys in Port Arthur, Kapuskasing and North Bay 


districts. To be continued and extended to Kenora district. Covered to 


| the present time about 230,000 acres—13 students employed on this work 
in 1946. 


_ Experimental slash disposal by chemical means (Pyrogel). This may enable — 
the burning of damp slash in relatively safe weather and simplify the problem — 
of live burning of slash. 


Slash disposal by lopping or burning with or without brush destruction by 
chemical means, 2-4-D, and followed by artificial or natural seeding, also 
planting. Port Arthur and Kenora districts 300 acres done in 1945 and 
continued in 1946 on a smaller scale. 


Large scale low cost collection of spruce and jack pine seeds without cone 
| picking, seed to be used in experimental restocking of areas now accessible 
_ but without conifer. Some of seed to be pelleted and results compared with 

use of uncoated material, 1946 project. 


Biological survey of fish and game resources, Algonquin and Quetico Parks. 
This is conducted in co-operation with the University and the Museum and 
is part of a long term project. A fish study laboratory is to be added to the 


Experimental Station at Maple, Ontario. Re 
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-Appendix C 


Study of stumpage prices or bids for the right to cut on Crown lands. Local 
variations appear excessive and are to be investigated with the object of 
protecting the bidder and the Crown. 


me ppendix D 


DDT spraying for control of spruce budworm in the Port Arthur region 
with biological check on results. This is a continuation of the programme 
in 1945 when 100 square miles were sprayed. 


Sulphur fume survey in the Sudbury district now in its third year is being 
continued to determine the existence and the amount of smelter fume 
damage to Crown forest property. 


Mechanical equipment, pump and hose and communication equipment are 
being tested in the newly completed mechanical building at the Maple 
Station. 


In addition to the above it is proposed to set up a forest research station 


in the Clay Belt and in the Port Arthur region where all forest problems of these 
areas can be studied theoretically and by actual practice in the field. 


Appendix D-1 


Extract from Article on Spruce Budworm by Dr. Carl Atwood 
Basic Information Required in Connection with the Spruce 


-~ Budworm Problem 


(In the following list some of the more obvious gaps in the fundamental 
knowledge necessary for solution of the spruce budworm problem are indicated 
together with the organizations which might logically be expected to help fill 
these gaps.) 


1. Forest inventory, including young growth, advance reproduction, etc. 
Kept up to date by frequent surveys. 


2. Study of factors governing regeneration of balsam and spruce on various 
sites and soil types. 


3. Study of physiology of balsam in various forest types, especially in two 
contrasting areas which produce “‘good”’ and “‘poor’’ balsam. 


4. Studies on flotation of balsam in comparison with that of spruce; com- 
parison of “‘eastern’’ and “‘western’”’ forms. 


5. Genetic study of balsam with special reference to the presence of budworm- 
resistant races. 


6. Study factors which influence production of staminate flowers and also 
seed in balsam. 


7. Studies on forest succession in outbreak and non-outbreak areas. (Studies 
of this type appear to belong logically to the field of activity of either 
the Dominion or Provincial Forest Services or to botanical departments 
of Universities.) 


8. Studies on composition of forests in relation to budworm outbreaks. 


9. Studies on methods of dispersal of the various stages of the budworm 
including influence of weather. 
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10. Studies on fertility and fecundity of budworm with special reference to 
type of food which larvae eat. 


11. Studies on sampling methods for budworm populations and also for — 
foliage of infested trees. 


12. Determination of upper and lower lethal, preferred and optimum tempera- 
ture for all stages of budworm. 


13. Investigation of life histories and relation to host of all budworm para- 
sites. Also temperature relations of chief parasites as in 12. 


14. Detection, classification and study of any existing budworm diseases. 
(These and similar projects would logically be carried out by the Division 
of Entomology and the Forest Entomology section of the Department of 
Zoology at the University.) 


15. Methods of distribution and effectiveness of poisons against spruce bud- 
worm. (This is now set up as a joint project of the Department of 
Lands and Forests, Toronto, and the Division of Entomology, Department 
of Agriculture, Ottawa.) 


16. Effect on game and fish of changes produced in the forest as a result of 
budworm attack. 


17. Influence of birds and small mammals on budworm populations at various 
stages of their life cycle. (Could be handled by Department of Zoology 
in co-operation with Departments of Game and Fisheries and of Lands 
and Forests (Toronto) and Department of Agriculture (Ottawa). 


Appendix E 


The questionnaire used to obtain the opinion of professional foresters in 
both industry and Government service was placed before twelve selected 
individuals, six in Government service and six in industry. Ten replies 
were received, five from each group, 


In general, the questionnaire asked for information on two points (1) a 
record of research to provide a statement of work completed and under 
way, planned and desired and (2) a statement of the general class of problems 
considered most urgent. 


SUMMARY OF STATUS OF RESEARCH 


Agencies Research MJesearch Research 
Polled Replied Completed in Hand Desired 
lndustty. 3957 6 5 | | 5 
Government... 6 8) Z 1 5 


PRIORITY OF RESEARCH PROJECTS 


Mechanical 
Regeneration Survey Protection Silviculture Equipment 
Industry...... First. (3 ‘First . | | Firse) 92 s 
Second | Second | Second | 
Government... First 2 an First | eS: 
Second 2 a Second 2 
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RESEARCH ON THE UTILIZATION OF WOOD 
IN ONTARIO 


Prepared by a Sub-committee of the Major Groups in the Province 


of Ontario Interested in the Forest Industries 


A. The Forest Industries and Research 


The importance and value of expenditures on research in any industry might 
be said to be in direct proportion to the value, both actual and potential, of that 
industry to the area concerned. The following data, compiled by the Dominion 
Bureau of Statistics, indicates the present importance of the Forest Industries 
to the economic life of the Province of Ontario: 


1937 1943 

Wood and % of Wood and % of 

Paper Total Paper Total 
Total Number of Establishments 2,618 27 2,932 28 
Capital Invested, $ millions.... 338 20 378 13 
Employees, thousands......... 56 17 69 12 
Salaries and Wages, $ millions. . 68 18 104 11 
Cost of Materials, $ millions... . 99 10 164 7 
Net Value of Products, $ millions 123 15 195 11 

Gross Value of Products, $ mil- 

Wiest ee er he ee 252 12 ai2 9 


The purpose of research on utilization in the wood-using industries is two- 


7 fold: 


L. 


To asertain the manner in which the forest resources of the Province 
should be exploited so as to provide the greatest use-value in tems of 
value of production, employment of labour, etc., and to find the most 
suitable methods of using species of trees which now have little or no 
apparent value. The latter objective is really a form, and a most im- 
portant one, of the conservation of our forest resources. 


. To develop techniques of manufacture and methods of eliminating waste 


so that the cost of the finished products of the industry will be such as 
to allow the industry to compete in the domestic and export markets. 
Ability to compete in export markets is the life- blood of the wood-using 
industries in Ontario and in Canada. 


Many of the cperations in converting wood into lumber, plywood, pulp, 
paper, rayon, plastics, chemical products and engineering materials 
are highly technical and scientific. This means that research must cover 
many fields of scientific endeavour such as chemistry, physics, biology, 
pathology, forestry, engineering, etc. This broad field cannot be covered 
by one or two agencies but requires the co-operative effort of many 
organizations. 


Important technical advances have been made in the use of wood during 
the past twenty-five years and the recent war has hastened these develop- 
ments. These advances, however, only result in emphasizing the un- 
limited possibilities in the use of wood as a raw material. Despite the 
considerable fund of knowledge already acquired, too little is yet known 
about this highly complex and variable material called wood. More and 
more intensive research is required. 
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In using the term “‘research’’ it is customary to consider two types or 
levels—firstly, basic research and secondly, industrial research. 


The object of basic research is the searching out and the organizing of 
the fundamental facts concerning the materials used and the processes 
employed in using them, without direct reference to the commercial 
application of the results. Such work is usually done by university 
laboratories or by special institutions such as the Pulp and Paper Research 
Institute of Canada. 


The object of industrial research is concerned with the finding and the 
developing of new processes of manufacture and of new products. Such — 
work is usually done by government organizations such as the Forest 
Products Laboratory of the Dominion Forest Service, by specially en- 
dowed institutions such as the Ontario Research Foundation, by commer- — 
cial laboratories and by industry itself. 


In using these definitions, however, it must be kept in mind that no 
clear-cut dividing line can ever be drawn between those two levels of 
research. The distinction is mainly useful in determining the type of 
organization most suitable for conducting work in the various fields that 
are to be covered. 


B. Research Now Being Done 


A tremendous amount of research on the utilization of wood is now being 
carried on by many agencies in Canada, in the United Kingdom, in a number of 
European countries, and particularly in the United States. In fact it might 
almost appear that there was a sufficiency of organizations already working on 
these problems Such a conclusion, however, may not be warranted. In the 
first place, the field is so broad and the problems so diverse that many minds 
and many methods of attack will be required to produce the desired results. 
In the second_place, many of these agencies are hampered by lack of sufficient 
staff and facilities to properly carry out their work. 


In this connection 1t does appear that, while there is a considerable amount 
of research being carried on, there is a definite lack of a control organization, or 
organizations, where all relative information concerning these problems can be 
gathered together and made available to those interested. This situation may, 
and undoubtedly does, result in much duplication of effort on the part of research 
agencies on the one hand and the failure of industry to avail itself of the know- 
ledge already gained on the other. The results achieved by basic scientific 
research are fairly generally distributed through various channels but the same 
cannot be said for the results of industrial research. 


The following gives a brief summary of the major agencies now engaged on 
wood utilization research in Canada: 


The Forest Products Laboratories of Canada 


This organization is operated and financed entirely by the Dominion Govern- 
ment through the Dominion Forest Service. The main laboratory is in Ottawa 
and a branch is maintained in British Columbia in association with the University 
of British Columbia. The work of the Forest ProductsLaboratories is concerned — 
with problems relating to all of the Provinces of the Dominion. 
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The Laboratories are primarily concerned with investigations having to do 


with improvement of products or methods of manufacture, new uses for raw 


. 


material and curtailment of waste in industry. This is largely industrial research 


although a certain amount of basic research must necessarily be done where the 


required data is lacking. 


Investigations undertaken by the Laboratories are of several kinds. There 
are those of general interest which are initiated by the staff of the Laboratories 
or they may be suggested by industry. Secondly, there are those of more limited 
interest but which will be undertaken if the possible results would seem to justify 


the effort. Thirdly, there are those requested by a specific company or individual. 


In such cases a charge is made but little of this type of work is done. Finally, 


there is the co-operative investigation by the Laboratories and a wood-using 


industry, in which each share a portion of both the work and the expenses. Much 


- valuable work of this character has been accomplished. 


The type of problem investigated by the Laboratories includes Timber 


~ Mechanics, Containers, Plywoods and Veneers, Physics, Preservatives, Lumber 


Seasoning, Timber Pathology, Wood Paints, Wood Hydrolysis, Wood Plastics, 


Wood Distillation, Chemical Extracts, Wood Technology, Logging and Saw- 


milling, Secondary Industries, Economic Studies and Pulp and Paper. For a 


more complete list see IX. 3. a. (Ref. The Forest Products Laboratories Pro- 
gramme of Work, 1946-47.) 


The Forest Products Laboratories are also in active co-operation with the 
Pulp and Paper Research Institute concerning matters relating to pulp and 
paper problems. 


The Pulp and Paper Research Institute of Canada 


This Institute is a co-operative effort on the part of the Dominion Govern- 
ment, McGill University and the Canadian Pulp and Paper Association, all 
three parties participating financially. The work of the Institute is under the 
control of a Joint Administrative Committee consisting of representatives of 
the three parties concerned. A laboratory is maintained in Montreal and many 
investigations are carried out at McGill University and at the Forest Products 
Laboratory in Ottawa. 


The work of the Institute is primarily that of basic research on problems 
relating to pulp and paper, the application of the results obtained being left 
to industry itself. A certain amount of testing is done on behalf of individual 
companies for which a fee is charged. The Institute maintains a library and 
information service which is made available to industry. 


Problems now under study by the Institute include Investigation of the 
Mechanical Pulping Process, Improvement of Testing Methods, Investigation 
of the Beating Process, Determination of Pulp Surface, Printing Studies and 
Analysis of Sulphite Waste Liquor. (Ref. The Forest Products Laboratories, 
Programme of Work 1946-47). 


National Research Council 


The National Research Council of the Dominion Government has not 
directly concerned itself with research on wood utilization or on forestry. Much 
of its work, however, is necessarily closely related to these fields and the fairly 
extensive facilities of its various divisions and laboratories can be of great assist- 
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ance to the wood-using industries. The Council also maintains an extensive 
library of basic scientific data which can be made available to all research workers. 


Included among the problems relating to wood utilization on which the 
laboratories of the Council can give direct assistance are Hygroscopicity of 
Materials, Investigation of Strength of Materials, Examination of Wood Fibres, 
Use of Wood in Aircraft Construction, Plastics and Plastic Bonding of Wood, 
Preservation and Surface Protection of Wood, Rotproofing of Cellulose Mate- 
rials, Packaging Research, Utilization of Agricultural and Forest Wastes by 
Chemical Conversions and Industrial Fermentations. 


Universities 


(a) University of Toronto 


_ The greater part of the research directly relating to wood utilization presently 
carried on in the University of Toronto is that being done by the Department of 
Chemical Engineering. 


Such investigation includes: 
(1) Study of the bonding of plywood with synthetic resins. 


(2) Study of the recovery and use of lignin and other materials from sulphite 
waste liquor. 


(3) Study of the possibility of obtaining new products from the distillation 
of wood. 


(b) The other universities in Ontario are doing no direct basic research on 
wood utilization. This situation is mainly due to a lack of sufficient staff and 
facilities. 


(c) It should be noted here that the universities would appear to be the 
logical organizations for the carrying on of basic, scientific research. Basic 
research, being the seeking after fundamental knowledge, requires a detached 
and long-range viewpoint unconcerned with immediate commercial results. The 
university laboratories are ideally suited for this purpose. 


In the second place, the primary objective of the university is to educate. 
To do this properly requires not only adequate facilities and teaching staffs 
but also an atmosphere which encourages students to continue their studies 
after graduation and to become expert in their special fields of scientific endeav- 
our. An active programme of research is essential to the attainment of this 
object. At the present time research work of every kind is greatly restricted 
owing to the lack of suitably trained men. The universities must provide the 
men required. 


Owing to the fact that undergraduate teaching, graduate teaching and 
research are inextricably intermingled, these two functions can be discharged 
simultaneously if the conditions at the universities are suitable in this respect. 
This has been generally understood but the provision of these conditions has 
lagged behind the need. Physical facilities, while considerable, are not sufficient. 
Teaching staffs have been too few in number to allow such men to carry on 
research in addition to the heavy burden of administration and of regular teaching 
and laboratory work. Salaries paid to teaching staffs are generally inadequate. 
Finally, too little encouragement and financial assistance has been given to trained 
men to engage in post-graduate work although the provision of scholarships, 
fellowships and prizes by governments, industry and individuals has been of 
considerable help in this respect. 
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An excellent explanation of the place of universities in research has been 
given by D. L. Thomson, Dean of Graduate Studies and Professor of Biochemistry, 
McGill University, in an address presented to the Canadian Chemical Conference 


in Quebec on June 6th, 1945. 


Industrial Laboratories 


All pulp and paper companies maintain laboratories for the technical control 
of production but, in addition, a number of these companies are engaged in 
industrial research as well. There has been an increasing tendency on the part 
of the pulp and paper companies in recent years to extend their staffs and facilities 
for industrial research and this movement will undoubtedly be continued. 


Other industries using wood or its derivatives as a raw material such as in 
plywood, rayon, plastics and various products in which cellulose is a base main- 
tain, in varying degrees, laboratories for industrial research. 


Owing to the manner in which the lumber industry is organized practically 
no research is carried on by individual companies. The lumber industry and the 
related wood-working industry are composed of relatively small units which are 
unable individually to afford the cost involved in research. For this reason the 
industry has relied to a large extent on the Forest Products Laboratories and to 
some extent on the users of its products. 


Commercial Laboratories 


There has apparently been no great development in this field in Canada. 
By commercial laboratories is meant a laboratory and technical service organized 
privately and maintained by the fees charged for work done. 


The Ontario Research Foundation 


This Foundation was originally founded through the co-operation and 
financial assistance of both industrial concerns and the Provincial Government. 
Its purpose is to provide research facilities to both industry and agriculture in 
Ontario. As a result of the original endowments, such services can be provided 
for fees which cover only the direct operating cost involved. 


Any company or organization in Ontario may ask the Foundation to work 
on a research project on their behalf. If the project appears to have merit and 
if the necessary facilities are available, the work will be undertaken, with the 
applicant bearing the direct cost involved. In these cases, the results of this 
research become the property of such company or organizations. The Founda- 
tion does a certain amount of independent work that is exclusive of these definite 
arrangements with specific industries but lack of staff and funds has restricted 
this type of work. 


It should be said that the Foundation is providing invaluable assistance 
to industry and agriculture in the Province. The further possible development 


_ of this organization is covered later in the section on Recommendations. 


Foreign Agencies 


A vast amount of research on wood utilization is carried out in many other 
countries including the United States, the United Kingdom, Sweden, Finland, 
Russia, Australia and New Zealand. It is well-known that Germany had made 
great strides in wood research prior to the war. 
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The United States has been particularly active in this field and the work 
of the Forest Products Laboratories of the United States Forest Service has 
been outstanding. In addition, this work is being carried on by other Federal 
and State organizations, by universities, by industrial associations, by private 
companies, by private institutions and by commercial laboratories. (Ref. 
‘“‘Corest Products Research Guide’’ by the American Forest Products Industries, 
December 1945.) | 


It is interesting to note here that, at a recent conference on State and Federal 
Forest Products Research, the groundwork was laid for a permanent organization 
of research scientists, technicians and wood-using industries. The purpose 
of this organization is to collect information on forest products research, to dis- 
tribute this information among those interested, and to act generally as a clear- 
ing-house for all agencies and individuals working in this field. 


C. Suggested Fields for Further Work or New Projects 


It is difficult if not impossible to make definite suggestions with regard to 
the actual problems which should be studied. The field is so vast, the possibilities 
so great and the knowledge still to be gained so varied and extensive that it 1s 
only guesswork to predict what avenues will give the greatest results. It can — 
safely be said, however, that all present endeavours along these lines must be 
encouraged, facilitated and extended. 


This problem is particularly difficult in connection with basic research. 
Here results will largely be achieved by the research worker acting in accordance 
with his own ideas and hopes. These results may be valuable or worthless but 
they cannot be predicted. Too much direction or organization in this field is 
not recommended. The problem may be briefly stated by saying that more 
knowledge is required about the chemical and physical properties of the various 
species of wood. 


In connection with industrial research the problem is somewhat clearer in 
that industry, which hopes to benefit by the results achieved, has some idea of 
what it wants. The methods to be followed in attacking the problem, however, 
may be unknown and the solution may come from unexpected sources. 


It might be noted here, however, that developments during the recent war 
have shown that results can be achieved when research workers are given specific | 
problems to solve. This has been evident in the great advances made in the 
packaging of materials, the construction of wooden containers, the use of wood 
in aircraft and boats, the construction of timber buildings, the use of cellulose 
in explosives and in many other lines. 


The following are a few of the major problems which appear to require a 
solution: 


Lumber 


The utilization of the waste now produced in logging, milling and wood- 
working operations. This is all-important. It is estimated that well over 
50% of the tree volume is wasted. 


More engineering data on the use of timber in construction. 

Better methods for seasoning lumber. 

Chemical treatment of lumber with a view to improving its qualities with 
respect to hardness, strength, shrinkage, decay and fire resistance. 
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Plywood 


Improvement of binding techniques. 
Improvement in glues and adhesives. 


The possibility of using lower grades of timber. 


Chemical Products 


The possibilities of the development of a chemical industry based on wood 
as a raw material should be further examined. Such products now include 
alcohol, yeast, lubricants, charcoal, producer gas and many other materials. 


Pulp and Paper 
The utilization of the waste liquor now produced in the pulping process. 


The use of species of wood not now considered suitable for the manufacture 
of pulp. | 


The use in the manufacture of pulp of the waste remaining from sawmilling 
and wood-working operations. 


The improvement and standardization of methods of testing the qualities 
of pulp and paper. 


Further basic research on the characteristics of cellulose, lignin and the 
other component parts of wood. 


For a more detailed list of research problems in the pulp and paper industry 
see 1X. 3.6 (The Forest Products Laboratory Programme of Work, 1946-47). 


G) Regeneration Survey. 


D. Recommendations 


It is difficult to make specific recommendations covering such a broad field 
and it is particularly difficult to suggest the obligation that should be assumed 
by one province. This is primarily a nation-wide problem and yet each province 
is vitally interested through its ownership and control of the majority of the 
forest-producing lands. Furthermore, every province must assume some 
responsibility for the well-being of industry within its borders. It is a known 
fact that the Province of Ontario, and the other provinces as well, derives a 
considerably higher direct income from its forests than is spent on the adminis- 
tration, protection and improvement of these forests. Owing to the great im- 
portance of the forest industries to the welfare of the Province, greater expendi- 
tures could profitably be made on the forests and this should include expenditures 
on forest and wood utilization research. 


In making the following recommendations it has been kept in mind that 
this is both a national and a provincial problem. It appears to be desirable 
that there should be some machinery for a greater co-ordination of effort and an 
exchange of information on a nation-wide basis but it has not been considered 
that an examination of such Dominion-Provincial relations was to be a part of 
this report. It is felt, however, that any steps that might be taken by the Prov- 
ince of Ontario to carry out these recommendations would in no way interfere 
with, and would satisfactorily fit in with, any steps that might be taken later 
on a broader basis. 
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It is therefore recommended: 


IF 


That the Board of Governors of the provincial universities be requested 
to submit a report on their requirements for additional staff and facilities 
necessary for the proper carrying out of an adequate programme of 
basic research on the utilization of wood and that, on the receipt of such 
reports, steps be taken to provide the funds necessary for the carrying 
out of these programmes. 


That a Director of the Ontario Research Foundation be requested to 
submit a report on the requirements for additional staff and facilities 
necessary to provide: 


(a) Expanded facilities in the Foundation so that a broader and more 
adequate service may be provided to industry in Ontario. 


(b) Sufficient facilities and staff so that the Foundation may carry out 
desirable research endeavours independent of those requested by 
specific industries. 


And that, on the receipt of such report, steps be taken to provide the 
necessary funds. 


And that the facilities offered by the Foundation be more widely adver- 
tised among the industries in the Province. 


That steps be taken to encourage industrial associations and private 
companies in the Province to provide more funds for fellowships, scholar- 
ships and prizes for the purpose of encouraging and assisting students | 
who desire to continue in graduate studies and research work. 


That the Province of Ontario establish an “‘economics research’ or 
“<ntelligence’ organization having as its primary purpose the collection, 
organization, and distribution of all available knowledge concerning 
forestry and forest-products research. The information to be collected 
by this organization should not be confined to scientific data only but 
should include all information relating to the economics of the forest 
products industry. Such an organization could be invaluable as a source 
of information to industry and to research workers generally. ‘There is 
a definite lack of such a source at the present time. 


Of equal importance is the fact that this organization would be in a 
position to advise the Government on all matters relating to research 
and it should be empowered to initiate such investigations as may seem 
desirable and to report the results to the proper authorities. 


It is conceivable that such an organization might be set up to cover the 
needs of all industries and of all research in the Province. In this event, 
it is strongly recommended that a separate division covering the forest 
industries alone be provided as this single field is of a size and importance 
to warrant such treatment. 


Finally, the direction of such an organization must be placed in extremely 
competent hands which will be capable of combining both the scientific 
and economic aspects of the problems that will be encountered. 
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THE GENERAL FIELD OF RESEARCH OF THE FOREST 
PRODUCTS LABORATORIES 


The following is intended to indicate the types of research carried out in 
the Forest Products Laboratories. More detailed information is available in 


the 1946-47 Programme of Work of the Laboratories. 


Types of Work 


Timber Mechanics—Physical properties of different species; mechanical proper- 
ties of large structural timbers; standards for use in grading structural 
timbers; timber fabrication for housing and heavy structures; structural 
assemblies; laminated constructions. 


Containers—The design and testing of containers for shipment of export com- 
modities (wood, fibreboard, plywocd, paper, etc.); the setting up of stand- 
ards of design and performance; ccllaboraticn with the Canadian packaging 
Committee; the Canadian Standards Association, Government Departments 
and industry. 


Plywoods and Veneers—Technical problems in veneer and plywood manu- 
facture; adhesives and adhesion problems; the operation of a pilot plywood 
plant for work on different species and processes; industrial applications of 
plywood; utilization of waste in veneer plants. 


Physics—The application of physics to methods of testing and to procedures; 
the development of new techniques and new technical equipment; the 
application of infra-red and electronic heating to problems of drying, adhe- 
sion, and veneers and plywood moulding. 


Wood Preservation—The preservative treatment of timber with toxic chem- 
icals; new preservatives, their effect on fungi, insects and marine organisms; 
methods of application of preservatives (pressure or non-pressure); the 
operation of a pilot scale wood preservation plant; long-term durability 
tests of preservatives; service records of treated timber in structures; plant 
control and control instruments and equipment; the application of fire- 
retardant chemicals and paints; wood paints in the maintenance of wood 
structures. 


Timber Pathology—The investigation of the organisms causing decay, staining 
and moulding ot wood; the significance of such organisms in the service life 
and marketing of the timbers; methods of preventing the development of 
such organisms; the control of slime in pulp and paper mills. 


Wood Hydrolysis—The production of wcod sugars from wood waste (sawdust, 
shavings, edgings, etc.) by Scholler, Bergius, and other processes; the fer- 
mentation of wood sugars for the production of ethyl alcohol and other 
products; the utilization of the lignin of wood hydrolysis; the development 
of useful chemicals from wood waste by electro-chemical and micro-biolog- 
ical processes. 


Wood Plastics—The investigation of new commercial adhesives and the labora- 
tory development of special adhesives; the use of wood flour and lignin in 
plastics; the formulation and application of compregnated and other im- 
proved woods; the manufacture of various kinds of boards from wood paste 
with or without binders. Industrial application of wood plastics. 
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Wood Distillation—The manufacture of kiln and retort charcoal with and 
without recovery of by-products; destructive distillation of softwoods for 
recovery of pine tar, pine oil, etc.; steam and solvent distillation of soft- 
woods: charcoal briquetting; metallurgical charcoal; activated carbon. 


Chemical Extracts and Miscellaneous—Canada balsam; spruce gum; cedar 
leaf oils; pine needle oils; tannins; utilization of wood bark; insulating board. 


Logging and Milling—Logging practices and equipment; the utilization of 
logging waste; sawmill practices and equipment, the economics of operation; 
the utilization of sawdust and other sawmill waste; lumber grading and 
standards. 


Secondary Wood-using Industries—Planing mill practice and equipment; 
the manufacture of small dimension stock; pre-fabrication in housing and 
other structures; the relation of Building Codes to mill products; tech- 
niques in furniture manufacture; small woodenware industries as users of 
mill waste; exhibits. 


Economic Studies—Integration of wood-using industries for more effecient 
utilization; silvicultural relations; trends in wood utilization; co-operation 
with industries and provinces in developing new techniques. 


Lumber Seasoning—Factors controlling the efficiency of natural air-seascning 
in different areas; design, operation and equipment control in dry-kilns; 
the seasoning of wood with chemicals; the control of moisture and tempera- 
ture in wood-bending; vapour drying; degrade in lumber seasoning; moisture 
control for domestic and export shipments; moisture control in manufactur- 
ing and fabricating plants. 


Pulp and Paper—Techniques in the manufacture of mechanical and chemical 
pulps; methods of testing pulps, and equipment for making tests; techniques 
in the manufacture of newsprint and other classes of paper, pulp-board, 
etc.; the utilization of waste pulp liquors; standardization of testing equip- 
ment; the utilization of waste wood for pulp and board; the utilization of 
bark; printing qualities of paper; methods and equipment for testing printing 
qualities; the utilization of cellulose, lignin and other wood constituents. 


Wood Technology—The structure of different wood species and of foreign 
competing species; wood indentification (microscopic, photo-micrographic, 
etc.); properties in relation to uses for specific purposes; variation in density 
and other properties within a species; the significance of compression wood; 
defeats and their significance; chemical treatment for bark removal. 


Methods of Operation 


Investigations undertaken by the Forest Products Laboratories are of 
several kinds: 


(1) Investigations of general interest. These may be initiated by the 
Laboratories or they may be suggested by an association or group in 
the wood-using industries. They are financed out of government appro- — 
priations to the Laboratories. 


(2) Investigations of limited interest. These problems are generally 
suggested by a particular industry or even a company or individual. 
If it is decided that the problem is one which promises possibilities of 


[94] 


(3) 


(4) 


improving an existing situation or adding new and useful information 
to the wood-using industry it may be undertaken. 


Special investigations for particular companies or individuals. 
This refers to investigations where reports of results are for the sole 
use of the company or individual requesting the work. Only a very 
limited amount of such work is carried out. When it is undertaken a 
charge is made to cover direct outlay for salaries, materials, etc., and 
an additional charge is included to cover overhead. 


Co-operative investigations—A good deal of co-operative work is 
carried out with wood-using organizations. Many of these supply, at 
considerable expense, materials for the study and often additional 
technical assistance or labour. If it is decided that the proposed work 
is of value, the first question to be decided is whether the work is to be 
considered confidential in character. If it is not then the work may be 
undertaken by the Laboratories on the understanding that the Labora- 
tories are quite free to publish the results of the investigation for the 
benefit of any who may be interested. Much valuable work of this 
character has been carried out through co-operation with lumber associa- 
tions, government departments, public utility organizations and other 
organized bodies. 


Types of Work 


| The Laboratories are primarily concerned with investigations having to 
_do with improvement of products or of methods of manufacture, new uses for 
_ raw material and curtailment of waste in industry. This would suggest that the 
_Laboratories are concerned principally with research which is largely industrial 
in character and this is the case up to a point. In carrying out an investigation 
_which is primarily industrial in character, difficulty is very frequently encoun- 
_ tered through lack of scientific or basic data required in the sclution of the prob- 
lem. For this reason a good deal of basic research is carried out. 
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A CONSIDERATION OF CERTAIN FACTORS AFFECTING 
THE TECHNICAL AND ECONOMIC POSITION 
OF PULP AND PAPER MILLS IN ONTARIO 


A number of processes for the conversion of wood to pulp have been evolved 
over the years, each of these being particularly adapted to a certain wood species, 
or group of species, and each resulting in pulps of a type best adapted to a limited 
and specific group of end-uses. However, with improved techniques the proper- 
ties of some of these pulps may be modified so that they are equal to, or even 
better than other pulps previously considered essential for certain products. 
The chemicals, steam and power required in conversion, and the yields of pulp 
and by-products are in each case somewhat different. Thus the manufacturer 
or prospective manufacturer is faced with extremely complex technical and 
economic problems in logically planning future developments in this field. 
Illustrating some of the points the accompanying chart shows the principal 
pulping processes, together with an indication of some of the various factors 
that enter into the economics of their manufacture. This chart is self-explanatory 
and will not be elaborated in the text. 


At the present time the mills manufacturing chemical pulps in Ontario 
can be divided into two groups. 


1. The older mills, using the sulfite process, these being largely located in 
southern and eastern Ontario, thus being a considerable distance from 
their wood supply, although relatively close to markets. 


2. The newer mills, including those now being built, designed for use of the 
sulphate (kraft) process, these being largely located in western and 
northern Ontario, thus being close to their wood supply although at a 
distance from markets. 


Generally a paper mill is located adjacent to a pulp mill which supplies 
at least a reasonable proportion of its fibrous raw material and such is found 
to be the case in most of the larger Ontario mills. In many of the older mills 
much of the equipment. in «ither the pulp mill or the paper mill is approaching 
the stage of obsolescence. In both types of mill such obsolescence will result 
from the normal wear and tear coupled with the fact that equipment of modern 
design will give a greater production per unit of labour. In the older pulp mills 
the competitive position may at the same time be adversely affected by the high 
freight costs involved in bringing wood from a continually more distant area. 
When it is considered that a single paper machine of medium size will cost 
approximately a million dollars, it will be seen that the decision as to whether 
or not to modernize an apparently unfavourably situated mill cannot be taken 
lightly. 


What are the factors which can improve the economic status of mills located 
in the more settled portions of the Province? First may be considered the devel- 
opment of by-products such as alcohol and yeast from the wood-sugars, plastics, 
and chemicals such as vanillin from the lignin, and products, yet to be established, 
from the bark. As the yield of saleable products per unit of wood increases, the 
advantage of proximity to markets approaches that of proximity to raw material. 
If through the development of by-products the economic position of mills regard- 
less of zone becomes more nearly equalized a more stable industry may be 
attained. 
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Another factor which should be considered is the greater utilization of 
hard-woods including fast growing species such as the hybrid poplar. Trees 
of this type should be available from farm wood lots on a continuing crop basis. 
An efficient reforestation programme for the farmers would also have obvious 
advantages from the standpoint of soil conservation and flood control. The 
commercial utilization of such species is at present extremely limited but labora- 
tory work has indicated that the so-called semi-chemical hard-wood pulps may 
have properties which compare favourably with those of the pulps from spruce. 
Considerable research directed towards economy in processing and also with 
regard to the quality obtainable from the fast growing hybrid species is required 
before any wide spread development can be expected. 


Unless or until the mills of southern and eastern Ontario can feel assured 
of a favourable economic position, long range planned improvement is likely 
to be delayed or neglected with the result that their condition may deteriorate 
to the point where they will be forced to close as has been the case with several 
American mills. 


This brief survey has outlined some: of the factors which may influence 
future trends in the industry. Co-ordination of these trends and definition 
of the ends that may be attained can have a profound influence on the future 
of the industry and through it on the prosperity of the Province. 
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FOREST RESEARCH—DEPARTMENT OF LANDS 


I. Regeneration 


(a) Natural 
(i) Regeneration Survey. This survey is being carried out on © 


(ui) 


(iii) 


AND FORESTS 
GENERAL PROBLEM 


burned and cut over areas of different ages and sites throughout 
the Province of Ontario to determine present stocking and to 
study those factors favourable or detrimental to the establishment 
and survival of regeneration, e.g., seed supply, seed bed condition, 
soil moisture, exposure, etc. This survey should, where possible, 
give consideration to developing a simple method of site identifica- 
tion on cut over areas so that site classification may be carried on. 
Also an attempt should be made to determine the natural succes- 
sions of plant communities on different sites, the stage in succession 
producing the most economically valuable community and the 
factors affecting its establishment. 


It is believed that certain logging methods are unfavourable to 
regeneration and, although a great deal of basic information on 
this subject is still lacking, it seems probable that for some species 
a modification of present logging methods would result in more 
satisfactory regeneration. More specifically, studies should be 
made on the occurrence of seed years for the more important 
commercial species and to determine the possibilities of modifying 
present logging methods with the object of minimizing damage to 


advance growth and the creation of favourable seed bed conditions. ~ 


It is recommended that the surveys on forest regeneration be con- 
tinued in Ontario similar to the ones being carried out by the 
Dominion Forest Service in other provinces. 


Since insects and other destructive agents are known in some 
cases to destroy a large percentage of the seedlings produced under 
natural conditions, some estimat: of their importance in various 
forest environments would be necessary in a survey of this sort. 


(b) Artificial 


Artificial regeneration may be carried out on recently cut over or — 


burned areas, on areas where competitive growth is well established 
and on open land sub-marginal for agriculture where the possibilli- 
ties of planting machines may be developed. The following are 
some of the main specific problems that should be studied under 
this general heading: 


(1) Large-scale collection of seed (methods and procedures). 

(2) Determination of site quality. 

(3) Preparation of site, methods and time for planting or sowing. 
(4) Seed treatment to increase survival of seedlings. 


(5) Development of superior strains of economic species. 
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II. Protection 
(a) Fire 
(a) Investigation of actual and allowable forest losses in Ontario; 


allowable loss to be defined as loss whose prevention-costs exceed 
the values saved. 


(2) Investigations to improve fire prevention equipment including 
(a) lookout towers and equipment and (b) aircraft. 


(3) Investigations to improve fire suppression equipment including 
(a) pumps, hose and nozzles, etc. (b) fire line construction machines 
(c) special vehicles and aircraft. 


(4) Investigations on fire weather forecasting in forest protection 
should be undertaken in Ontario along the lines of the work al- 
ready done by the Dominion Forest Service in New Brunswick, 
Quebec, Saskatchewan and the National Parks of Canada. 


(b) Biological 
(1) Investigation of white pine blister rust. 
(2) Investigation of red stain and butt rot in jack pine. 
(3) Investigations of cone destroying insects. 
(4) Investigations of heart rot of poplar. 


(5) Investigation of insecticidal spraying by aircraft and from the 
ground. 


(c) General 


(1) Investigations of smelter fume damage to white and red pine. 


III. Surveying 


(a) Investigation of radar methods “‘Shoran’, etc., to provide ground con- 
trol for aerial surveys. i. ae | 


(b) Development of specialized photo interpretive equipment for forest 
type mapping. 
(c) Investigation of special films for forest type mapping. 


(d) Establishment of survey photographic library at some central point in 
Ontario to include all Ontorio survey photo prints. 


(e) Studies to integrate more effectively aerial and ground survey informa- 
tion. 


IV. Utilization 


(a) Investigation into the possibilities of encouraging the co-operation and 
co-ordination of the activities of the several branches of the wood-using 
‘ndustries with a view to assuring the best economic use of the whole 
product of the forest. 


(b) Investigation into the possibilities of improving sawmill practice. It 
is known that many sawmills, especially among the smaller units, use 
practices which result in a great deal of waste and which may not be 
making the best use of their raw material. Such a study should give 
consideration to European practices and their practicability in Canada. 
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(c) Chemical Utilization—Wood has been extensively used for chemica 
pulp and in wood distillation. Otherwise its use as a raw material for 
chemical products has received insufficient attention. In view of the 
very large amounts of waste in both mills and in the woods, much 
greater attention is required to processing it by hydrolysis, micro- 
biological action and other such means. Much greater attention is 
also required to the study of lignin and cellulose derivatives. 
Universities should be encouraged to do basic work in this field and to 
supply trained workers to supplement the staffs and organizations al- 
ready engaged in this type of work. 


(d) Investigations into possible methods of utilizing the waste resulting 
from logging operations. Such an investigation should include both a 
study of possible uses for this material and a study of the transportation 
and other extractive problems involved. 


(e) Utilization of Poplar—lInterest in the use of poplar is widespread but 
nothing in published form is available for the use of owners of poplar 
stands. Its use for lumber, pulp and plywood is increasing. Steps 
should be taken to assemble and publish as soon as possible up-to-date 
information on this subject. A knowledge as to the potentiality of 
hybrid poplar species from the standpoint of their adaptability for 
various uses as well as their value in reforestation of marginal agricul- 
tural lands is also required. | 


(f) Red Stain in Jack Pine—Studies should be carried out on the utilization 
of this stained material by co-operation with crganizations which al- 
ready have this matter in hand. 


(g) Selection and preservation of mine timber. 


V. Forests and Water Supply 


Investigation of the relation between forest cover and water supply, 
surface and subsurface. Study of data secured and reports prepared in 
Canada and elsewhere. Initiation of collection and study of pertinent field 
data in specific areas of the Province, including precipitation, stream flow, 
subsurface storage, soils, and forest cover. 


VI. Research and Training of Research Personnel 


Present facilities for research and for training research personnel at the 
graduate level are entirely inadequate for research and for the supply of 
men to carry out the projects contemplated by various Government agen- 
cies. Greatly increased facilities for research and for the training of such 
men by the universities concerned are therefore urgently needed in various 
phases of forest biology. If the universities are unable to take the steps 
necessary for the training of these men, direct action by the Commission 
to provide the necessary space and facilities is suggested. 
RECOMMENDED PROJECTS—FORSTRY RESEARCH—1947-48 
Title Agency Capital Operating Total 
‘Wood Chemistry............ Ontario Research Foundation $2,000.00 $18,000.00 $20,000.00 


agement in Woodlots and 


Rocky esione.cr <2 wee Queen’s University......... ........ 1,590.00 1,590.00 | 
Unclassified as yet (for Sawmill 
(Av? Lun Sw eee 25,000.00 


practice research) 
$2,000.00 $19,590.00 $46,590.00 
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COMMITTEE ON AGRICULTURAL RESEARCH 
Meetings— 
Informal. 74044 July 9th, 1946—Ontario Agricultural College 
July 10th, 1946—With Ontario Research Commission 
Advisory Committee.Sept. 9th, 1946—Ontario Agricultural College 
at ” Dec. 16th, 1946— ‘ , 
Committee— 
2 Pee C4 RYT 2 a0 Qa eat A mn aR Kitchener, Ont. 
Py CSPOT UNS LAE soc ie « oo:sy ws vanes od vs angh Niagara Spray Co., Burlington 
Pepe eS FANION pase i hee. cs eetges Ontario Agricultural College 
Protessor ©. G. E.. Downing..........s..0046-.. Ontario Agricultural College 
Proressar Fo. Fla Garrard. ic... ....ihce, meen: Ontario Agricultural College 
fe Oo FIODEINS. coo. eens sts... entral experimental Farm, Ottawa 
(eh CLS REE LS I He Chatham, Ont. 
Professor R. G. Knox... Ontario Agricultural College 
are Carle euckham feito his te. St. Williams 
WN oe WVlac Nab Ditties book we ees Ontario Veterinary College 
iy ar IVIC CAT ye Iie och ccbehhs. Cockshutt Plow Co., Brantford 
Pere ee VIC INOSHIOT I 22h 5..5. ls latec etsy Ontario Agricultural College 
Bri ea ear almer . AL. hk. hi lk. .te din csatbes Horticultural Experiment Stn., 
Vineland 
TREC INGALOYSS bic Rebdn rs Piss. ceria, Department of Agriculture, Ottawa 
iN Fg WANS a he lar 8 eRe Massey-Harris Limited 
Dei ew tal resanits Witt. bce kd decdosiedds Toronto Elevators Limited 
Professor CN. Ruhnkea ee Ontario Agricultural College 
Pipes Schelleviia.! Oe. Wi AS eles Canada Packers Limited 
Pie je oteckley 0.0 aii OA Experimental Farm, Ridgetown 
iy Gooner Heh MO: Royal Dairy Products, Guelph 
Rion Bs i Framertwin ake aad. Silverwoods Dairy 
MirGearge Wilson a. Department of Agriculture, Ontario 
POUL: Wong 2h ek. Bis International Harvester 
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BRIEF OF THE ADVISORY COMMITTEE 
ON AGRICULTURAL RESEARCH 
TO 
THE ONTARIO RESEARCH COMMISSION 


1. INTRODUCTION 


Research in agriculture is so well-established, and has made such significant 
contributions to the welfare of the Dominion and of the Province, that no justi- 
fication of a research programme is required. No one can live in any part of 
Canada for even a short time without being made aware of the tremendous 
ramifications of agricultural research, and no one questions its place in the great- 
est of Canada’s primary industries. While the achievements are probably less 
spectacular than those possible in other fields, and may be the results of tedious 
years of rather dreary investigations, nevertheless, the value to the community 
is so great that there is a universal desire to maintain the present agencies for 
research, and probably quite general endorsation of a reasonable extension of 
their activities. People remember what the breeding of Marquis wheat meant 
in the development of the West, and appreciate what the new rust-resistant 
cereal crops mean and will mean to the Dominion. Similar significant accom- 
plishments have made the work of the fruit-grower, the tobacco-farmer, the bee- 
keeper, the stock-breeder, the dairyman—in short, all those engaged in agricul- 
tural production—much easier and much more profitable. In fact, the improve- 
ments in methods and standards of production directly attributable to research 
and extension have so altered agriculture that the changes effected may best be 
described as “‘revolutionary”’. 


Co-ordination 


Despite the fact that there is a multiplicity of agencies engaged in agricultural 
research, there has been surprisingly little conflict or outright duplication of 
effort. It is true that research on a particular problem may have commanded 
the attention of several agencies at one time, but the avenues to be explored 
were many, and, through the exchange of information, surprisingly little duplica- 
tion occurred. This co-ordination of effort by the Dominion Department of 
Agriculture, the Provincial Departments of Agriculture, the universities and 
colleges, the research foundations and the National Research Council, has been 
evident in all branches and at all levels, and has been carried out through advisory 
and associate committees, through frank and complete exchange of information 
and through a general division of the work. 


Beginnings of Research 


Immediately after Confederation the Dominion Parliament embarked on 
a regular programme of agricultural service, and within twenty years had set 
up numerous divisions, each charged with the responsibility for research and 
extension in a particular field. During the same period provincial programmes 
of research and extension were developing just as rapidly and just as efficiently. 
For the most part, the provinces worked through the provincial universities, 
colleges and foundations, through agricultural representatives and through 
producers’ organizations or individual producers. The work accomplished over 
the years has won for provincial Departments of Agriculture and their associates 
prestige and prceminence equivalent to that enjoyed in the industry by the 
Dominion Department of Agriculture, and, while it is impossible to enumerate 
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the contributions made, it should be pointed out that those contributions were 
particularly important in the fields of soils problems, crop production, animal 
production and the marketing of farm products. 


‘Special Feature of Agricultural Research 


| The notable feature in agricultural research, a feature which sets it more or 
less apart from research in other fields, is that activity commonly known as 
extension work, which must be an integral part of practically every project. 
Since knowledge gained in the laboratory, the college plot or the experimental 
farm is of value only when made known to the “‘practical farmer’, and since the 


vast majority of these are rugged individualists, the agencies interested in 


| 


agricultural welfare and progress must carry on their extension work constantly. 


Types of Research 


Agricultural research, to be worthwhile, must cover the basic needs of 


| production and of utilization. Research on production is well-established, and 
existing facilities, with some expansion, are competent to meet any likely prob- 


| lem in this field, which includes soils surveys and proper land-use, plant production 


and improvement and animal production and improvement, each with its host 


i 


| 


of related topics and its extension programme. Far less attention has been 
paid to utilization. Of late years the needs in this field have been recognized 
and some start has been made on an overall programme. It is recognized that 
the Dominion Government has a primary responsibility in this field, and is 
much better-equipped to promote the proposed campaign, but considerable 


contribution might be made by the Province. The importance to any industry 


of the utilization of its products requires no elaborotion, and since agricultural 
_ production represents the work of hundreds of thousands of individuals, research 
leading to the maintenance of markets for that production must, of necessity, 


be a public responsibility. That research, which must be a major effort, includes 
the whole problem of markets with all the ramifications of world-trade problems, 


facilities for marketing, transportation, processing, industrial utilization of farm 


products and nutrition. It includes, as well, research on land-settlement, farm 
credits, stabilized prices, farm labour, together with consideration of farm 
amenities and cultural activities. Agriculture, to be permanently progressive 
and remuneratively attractive, must be efficiently productive in regard to both 
quality and quantity of its products. It follows, surely, that agricultural research 
must have continuity and must be attractive to qualified personnel. 


2. GENERAL STATEMENT 


The Advisory Committee on Agricultural Research has received reports of 
the four Sub-Committees appointed to explore the status of agricultural research 
in Ontario. Copies of these reports have been submitted. The Comittee has 
reached the following general conclusions with respect to the work which has 
been done so far by the Sub-Committees. 


(1) These reports do not present a complete inventory of the research under 
way by the several departments involved. Such a statement would be 
voluminous, and it has not been found desirable to request already 
overburdened staffs to prepare such material. Copies of the reports 
submitted at the July meeting at the Ontario Agricultural College are 
on file with the Ontario Research Commission. 
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(2) These reports do not present lists of all the new projects which agricul- 
tural research officers feel should be undertaken. The establishment 
of such lists with indications of the relative urgency with which various 
projects should be undertaken would involve consultations on the part 
of many groups of specialists, and an over-all appraisal of the relative 
importance of each, which the main Committee does not feel competent 
to undertake. 


(3) Reports of the Sub-Committees have presented a cross section in the 
field of agricultural research in Ontario from which the Committee has 
been able to form an expression of opinion on the relative importance 
of the general lines of work under way, and the need for increased 
support to certain fields which have not received adequate attention 
or in which new possibilities have become apparent because of recent 
advances in science. While certain projects have been indicated as 
having high priority, this does not mean that other projects not so 
emphasized should not continue where facilities and personnel are avail- 


able. 


3. SUMMARY OF FINDINGS OF SUB-COMMITTEES 


The main Committee presents the following general summary of the findings 
of the four Sub-Committees and the discussions in the main Committee: 


SOILS RESEARCH 


The basis of profitable farming is soil fertility. The store of fertility accumu- 
lated over centuries of weathering and plant and animal decay is becoming 
depleted through use and neglect. No field of research is more important to 
Ontario agriculture. For details of the type of research which are presently 
under investigaticn see Appendix ‘‘F’’, part of Appendices ““D”’ and ‘“‘E’’, and 
Appendix “‘G”’ to the report of the meeting of July 10th at the Ontario Agricul- 
tural College. For details of the field of Sail Microbiolegy see pages 6 to 11 of 
Appendix “B’’, the report of the Sub-Committee on Animal Husbandry, Soils, 
Plant and Animal Diseases, Field Husbandry and Animal Nutrition. The 
Committee also has reviewed the brief of the Advisory Committee on Soils 
Research. It will be observed that the projects which relate to agriculture in 
the report of the Advisory Committee on Soils Research are also stressed in 
this report. 


(a) Surveys 


Soil surveys are presently under way and must be all-inclusive, namely: 
typing, mapping and, of more immediate practical value, testing for suitability 
and requirements of various crops. These surveys should be continued and 
expanded. They are all important to a sound agriculture. 


(b) Conservation 


Much more extensive research is needed in all the fields which contribute 
to the establishment of a sound soil conservation programme for the Province. | 


A continuation of the farm planning service and of the studies of erosion and run- 
off needs marked expansion. 
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(c) Microbiology 


It is recommended that more fundamental studies be initiated in the field 
of microbiology. It is increasingly evident that the active stages of decomposi- 
tion of green manuring crops are at least partly responsible for satisfactory crop 
growth and fruitfulness. Crops respond variously to varying soil treatments. 
The physical and microbiological condition of soils needs to be studied intensively 
in relation to crop performance, incidence of disease, permanence of soil use. 
More fundamental knowledge would eliminate many costly trial and error experi- 
ments. Results of pot and greenhouse experiments of the past have been helpful, 
but we suggest future work should be planned to include co-ordinated, wider 
and mcre practical lines of research in microbiology. The need for such investi- 
gations is recognized and they are being initiated. 

(d) Structure and Fertility 


It is recommended that further study be given to the fundamental problem 
of soil structure as influenced by tillage, by crop residues and the application of 
fertilizers. 


The profitable use of fertilizers for various crops and on different soils and 
the best forms of fertilizer needs much study both for use on different soil types 


and in various parts of the Province. 


The problems presently under investigation are of both fundamental and 
practical natures and should be continued. In fact, the suggestions, outlined 
above, are, in effect, an expansion of these studies. 


(ec) Tillage and Machinery 


Tillage machinery, when used, has a distinct effect on the physical structure 
of the soil. This structure and tilth may be further affected by rotation of crops, 
drainage and other physical cultural factors. Limited experimentation has been 


conducted on standard implements and cultural practices. Research must be 
instigated to evaluate introductory types of equipment, the effect of speed, 
_ depth and application of any machines on the required conditions of the soil for 


various types of crops. 


PLANT PRODUCTION 


Plants transform the raw materials of the soil and air into food for domestic 
animals, poultry and man. The story of the steady advancement of agriculture 
has been that of constant diversification in the production of plants, their pro- 


_ tection against disease and pests and their increased utilization by man for food, 
clothing and feeding of domestic animsls. This process is still going on, intensi- 
fied by the wearing out of soils, the increase cf disease and pests which attack 
plants forced beyond their natural conditions of growth, and the necessity for 
economic production in a commercialized agriculture. The maintenance of an 


adequate research programme in plant production is, therefore, essential in 


Ontario. For details of the type of research presently under investigation see 
Appendices = ee Md 2 be ag Pied part of phe and id Beg ia: a: slag! ana: vill bia and weal, ee 
and part of Appendix ‘‘S’” to the report of the meeting July 10th at the Ontario 
Agricultural College.* 


*Copies on file at— 
(1) Ontario Research Commission, 43 Queen’s Park. 
(2) Legislative Library, Parliament Bldgs., Queen’s Park. 
(3) Library, Ontario Agricultural College, Guelph. 
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(a) Breeding and Variety Testing 


Extensive enlargement of the field of plant breeding as applied to general 
farm crops, to pasture crops, and to many of the horticultural and specialty 
crops is most necessary. The breeding programme being conducted at present 
is quite extensive with winter wheat, oats, soybeans, field beans, barley, potatoes, 
and some fifteen species of grasses and legumes. Limited breeding is being done 
with practically all other types of field crops commonly grown in Ontario. Com- 
prehensive breeding and variety trials of fruits and vegetables and some specialty 
crops are being conducted. In all such work consideration must be given to 
disease resistance, yield, quality, hardiness, market acceptability, etcetera. The 
nutritive value of the crops, either for animal or human consumption, is and 
must be given due consideration. 


(b) Nutrition 


The nutrition of plants embraces many other fields of research such as soils, 
fertilizers, cultural practices, climatology and so on. In this broad field, con- 
tinuation of and expansion, when possible, of the research in these various phases, 
will contribute to the knowledge of plant nutritive requirements. However, 
only a limited amount of work is being carried on in the specialized field of 
determination of the exact plant nutrient requirements and their interrelation- 
ships, as well as the specific requirements of some specialized crops. This funda- 
mental field could be expanded advantageously. 


(c) Cultural Studies 


The culture of farm crops, horticultural crops, and specialty crops comprises 
a very broad field of study. The studies include the influence on yield and 
quality of the size and plumpness of seed sown, dates of seeding, rates of seeding, 
etcetera. In horticultural crops culture has a profound effect on their ability to 
withstand storage. 


Research in this field involves transportation and marketing, as well as 
yield of farm products and no hard and fast lines of demarkation can be drawn. 


(d) Control of Pests and Diseases 


New insecticides, fungicides and weed killers are appearing on the market, 
together with equipment and suggested methods for their application. Studies 
of the practical value of these chemicals and the effectiveness of the equipment 
and methods of application have been undertaken and must be continued and 
probably expanded, to determine their usefulness in the control of pests and 
diseases in fruit, field and garden crops. Continued work with the older, estab- 
lished products and control measures must be maintained at present. 


It would seem advisable to initiate more fundamental research on (1) plant 
insecticides (fruit, field, greenhouse and garden crops, shade and forest trees), 
(2) fumigants and insecticides, (3) fungicides and seed disinfectants and (4) 
herbicides. Further, it must be borne in mind that biological studies including 
taxonomy and anatomy, of various groups and species of insects, etcetera, of 
economic importance must not be disregarded. 


Investigation of numerous plant diseases of the various types, such as 
water core in rutabagas, virus diseases of stone fruits, pepper, celery, cucumber, ~ 
tomato and tobacco, fusarium disease of asparagus, bacterial and virus diseases 
of soybeans, black root disease of sugar beets, nematodes, etc., is being con-— 
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ducted. Such investigations also embrace several allied fields of work, but in 
particular emphasize the need for continued and expanded research in the fields 
of plant physiclogy and phytopathology. 


This field of control and eradication, where possible, of plant diseases, of 
weeds and harmful insects, etc., must continue to be co-ordinated with other 
fields of agricultural production. 


(e) Harvesting and Machinery 


Mechanization may be utilized to improve quality, quantity and efficiency 
of plant production by proper harvesting and crop handling methods and equip- 
ment. It is recommended that investigations be conducted to determine the 
suitability and practicability of introductory as well as standard types of equip- 
ment in the planting, handling and harvesting of crops. These investgiations 
must be co-ordinated with studies as to yield and nutritive value of plants and 
crops as determined and recommended by plant breeders, animal husbandmen 
and nutritionists. The production and handling of hay to maintain high quality 
with a minimum loss of nutrients is worthy of more extensive study. Expansion 
of investigations in this field merit every assistance. 


The improvement of pasture which involves investigation of soil fertility, 


management, plant breeding, nutritive value, etc., has been the subject of much 


study and resultant valuable contributions to agriculture. Nevertheless, the 
problems are by no means solved and continued investigations in this field are 
of paramount importance. 


LIVESTOCK AND POULTRY PRODUCTION 


As human communities pass from predominantly pastoral to industrial 
areas, livestock and poultry production play an increasingly important part in 
the agricultural economy. Ontario, with its diversification of crops for animal 
feeding, a temperate climate, domestic market among industrial workers, and access 
to export markets, will continue to expand its livestock industry. Livestock and 
poultry, on a large proportion of the farms in this Province, are the main prod- 
ucts through which crops are marketed, and the value of a sound soil fertility 
programme and the production of good crops will be wasted unless the quality 
of the livestock and poultry is high. 


For a detailed presentation of this field see Appendices “‘N’’, “‘O’’, “P”, 
“Q”, “R”’, part of “S’’, “T’’ and part of “U”’ to the report of the July meeting 
at the Ontario Agricultural College.* 


(a) Breeding 

Excellent progress has been made over a period of years in establishing 
specific types of swine, sheep, beef and dairy cattle suitable for the profitable 
production of meat, milk and wool. Such investigational work is valuable and 
necessary and must be continued, if such types are to be maintained and im- 
proved. However, it would appear that the time has come when research on 
such fundamentals as mode of inheritance of muscle tissue from the standpoint 
of carcass quality in bacon, mutton and beef production, isolation and estab- 
lishment of families and investigation of the mode of inheritance in these strains 


*Copies on file at— 
(1) Ontario Research Commission, 43 Queen’s Park. 
(2) Legislative Library, Parliament Bldgs., Queen’s Park. 
(3) Library, Ontario Agricultural College, Guelph. 
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of economy of feed utilization, etc., must be undertaken. It is strongly recom- 
mended that such basic genetic research be instigated and prosecuted to the 
fullest possible extent. Similar studies with chickens and turkeys are essential. 


Research into various problems associated with artificial insemination, such 
as transportation, effect of dilutants, temperature, motility of semen and many 
other phases should be continued. This method of breeding is continuing to 
expand, and expansion always raises new problems which must be solved. 

Investigation of the mode of inheritance of abnormalities such as cryptor- 
chidism, herniae, etc., is worthy of special note. Such conditions resulted in an 
estimated loss of 65 to 75 thousand dollars in 1945 to the pig breeders. of this 
Province. 


(b) Nutrition 


The study of the nutrition of livestock and poultry is a central field in agri- 
cultural research. Not only is the practice of good animal nutrition the means 
to a financial end, but the achievement of good human nutrition through the 
production and proper utilization of agricultural food products, adequate in 
both quantity and quality, is a very important end in itself. Knowledge of 
animal nutrition has many implications and applications in the field of human 
nutrition. Hence, there is a vital interrelationship between medical and social 
sciences and those sciences which are conventionally considered agricultural. 


Investigations into some phases of the many aspects of the fundamental 
nutritive requirement of the various classes and types of livestock and poultry, 
together with practical feeding problems and establishment of economic rations 
suitable for the production of quality products have been and are under study. 


Many factors such as intensified production, feed substitutions, have tended to 


accentuate the need of nutritional research both practical and fundamental. 
The field is continually expanding as new factors are isolated, as new investiga- 
tional and bio-assay techniques become available and as new problems arise 
as a result of changes in soil fertility, new methods of production, etc. The 
scope and intensity of this work is not adequate to meet present needs. 


There is no doubt that nutritional investigations must continue and it Is 
recommended that expansion be facilitated, particularly in the livestock field. 


(c) Disease Control 


Of all the factors which may contribute to losses in livestock and poultry, 
disease, either infectious or nutritional, would stand at the top of the list. It 
has been reported, as a result of a recent survey, that 23 per cent of the pigs born 
in a given period of time, died before weaning. 


Research, including causes, treatment and control measures, into such 
diseases as mastitis in dairy cattle, abortion disease (bovine brucellosis), rhinitis 
in ‘swine, horse cholera and encephalomyelitis, various diseases of fur-bearing 
animals, salmonella infections in poultry, disinfection of incubators, etc., are 


being steadily prosecuted. All such studies should be continued and expanded 
as facilities warrant. 


Investigation of the control of such insects as warble flies, horn flies and 
other blood-sucking flies, lice, house and stable flies, etc., is being carried on. 
Such studies are not only important from the standpoint of economic livestock — 
production but they also involve studies of the suitability, methods of application 
and chemistry of newer insecticides. 
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: (d) Buildings and Machinery 


There is an urgent need for investigational work and research in the designing, 
planning, remodelling of farm buildings on a proper functional basis. This 
applies not only to buildings in which the larger farm animals are housed but 
to poultry housing as well. 

Similarly, there is a need for designing, re-designing, manufacturing and 


testing of farm equipment under the general heading of labour saving-devices. 
This is an important means of increasing farmers’ !abour efficiency. 


(e) Apiculture 


Many of the problems in breeding, feeding and disease in livestock and 


- poultry production have counterparts in the field of apiculture. Studies of queen 


rearing and breeding, types of food for brood and queen rearing, diseases such 


as foulbrood, nosema, etc., are being carried out. Such studies should be con- 


tinued and must not be overlooked, as honey production is an integral part of 
Ontario agriculture, to say nothing of the role of bees in pollination. 


AGRICULTURAL ECONOMICS, FARM ORGANIZATION 
AND MARKETING 


One of the limiting factors in the rapid improvement of agriculture in 
Ontario is the farmer himself. In contrast to industry, he is, to a large extent, 


his own labourer, foreman, production manager and sales manager. To expect 


any more than a limited number of men to combine all the qualifications neces- 


sary to understand the basic principles of soil management, crop production, 


animal production and farm management is to expect too much. Research in 


farm management and the marketing of agricultural products is essential, both 


from the point of view of the individual farmer and the legislator and adminis- 
trator who is responsible for the development and guidance of agricultural policies. 


Better farm management would mean more efficient or lower cost production 
which would permit more satisfactory price competition of all farm products on 
domestic or foreign markets. The marketing field is a major part of our general 


agricultural economy. A study of the methods of co-operative and non-co- 
operative agencies operating in the various fields would yield information on 


the best marketing methods and, at the same time, give information on the 


requirements for maintenance and expansion of domestic and export markets. 


In addition, continued study of the production costs of agricultural products 


such as meat, milk, eggs, cereals, fruits, vegetables, etc., must be maintained. 
Such studies necessarily involve correlation with efficiency of production. 


Marketing involves such factors as packaging, improvement of quality, 
processing, storage and refrigeration, development of manufacturing methods for 
new products and so on. The nutritional value of the product must not be dis- 


regarded. It hardly need be pointed out that marketing involves every branch 


of production and, again, no line can be drawn between marketing and pro- 
duction. 


It would seem that this: phase of agricultural research could be enlarged 


with resultant benefit. Almost every agricultural product involves its own 


specific marketing problems. 


The possible utilization of agricultural products and by-products in new 


industrial fields warrants further investigation. 
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For further details see Appendices ““V’’ and ‘‘W”’ and parts of Appendices » 
“E” and ‘“U”, of the July meeting at the Ontario Agricultural College.* 


CONTINUITY OF RESEARCH PROGRAMMES 


It must be obvious to anyone who has studied the reports of the Sub-Com- 
mittees and of the July meeting at the Ontario Agricultural College that many 
of the problems are basic and that a sound programme for Ontario agriculture 
cannot be maintained unless these problems are solved. Many of these are long- 
time problems. Continuity of support is essential to their solution. 


All Sub-Committees are agreed that such continuity involves both finances 
and personnel. It is recommended that a Research Fund, to be administered 
through the usual Government channels, should be established in continuity, 
adequate to permit various necessary projects to be pursued as personnel and 
facilities are available. 


EXTENSION AND PUBLICITY 


It is of no use for the research worker to solve an agricultural problem and 
lock up the answer in his files, or, at most, to record it in a scientific journal to 
be placed on the shelves of libraries. The solution of a problem must be carried 
through to farm practice and that particular part of farm practice must fit into 
a sound programme of farm management. It will be useless to expand agricul- 
tural research unless the machinery is functioning which will teach the farmer 
how to apply the solution worked out by the scientist. 


4. ORGANIZATION AND MAINTENANCE OF SERVICES 
APPRECIATION OF THE PROBLEM 


(a) No industry is as well organized as agriculture from the point of view 
of research facilities, extension services, and legislative machinery to cope with 
the basic problems of the industry. The temporary limiting factors in the 
carrying out of a more extensive programme are additional personnel, equipment, 
and space. Adequate funds to correct this situation will be secured through 
the regular channels. : 


(b) Problems tend to come to the established and recognized agricultural 
institutions due to their direct contacts with the farming public, their close 
association with the Agricultural Representative Service, and with graduates 
of the Agricultural College, in practical farming and industries allied to agricul- 
Lore. 


(c) It is the duty of all branches of the agricultural services to anticipate 
problems. Further, two specific non-research units, namely: the Plant Protection 
Division and the Health of Animals Division of the Dominion Department of 
Agriculture, are charged with the responsibility of preventing the entry of plant 
and animal pests and diseases into Canada. 


*Copies on file at— 
(1) Ontario Research Commission, 43 Queen’s Park. 
(2) Legislative Library, Parliament Bldgs., Queen’s Park. 
(3) Library, Ontario Agricultural College, Guelph. 
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(d) The teaching and extension in agriculture being major activities of 
agricultural institutions, staff, equipment, library facilities, etc., are basically 
suitable for the conduct of agricultural research. Moreover, a research pro- 
gramme is vital to teaching and extension and especially for post-graduate studies 
to maintain the supply of well-trained personnel. 


(e) Your Committee is of the opinion that the field of agricultural research 
can be adequately served by the Ontario Agricultural College, Ontario Veterinary 
College, Provincial Experimental Stations and the Dominion Department of 
Agriculture, and to a certain extent by research units in the Ontario Research 
Foundation and the National Research Council. It is felt that other university 
Faculties of Science in the Province should not be engaged in agricultural research 
per se, but should confine their activities to co-operation with the above agencies 
on specific phases of agricultural research problems, and to assist in the training 
of post-graduate students who require the special courses and facilities available 
for the particular training required. The Committee feels that such students’ 
courses and thesis projects should be discussed with recognized agricultural 


research authorities in the field in which the student expects to work. 


(f) The Committee feels that it is impossible to draw hard and fast lines 
allocating specific fields of research to various institutions. It is not possible 
to allocate fundamental research, so-called, to cne institution and applied research 
or experimentation and investigation to another. Actually, all types of problems 
are referred by the public to all institutions concerned, and in practice the research 
workers divide and allocate the work according to personnel and facilities avail- 


able. 
CO-ORDINATION OF EFFORT 


In spite of the numerous units of federal and provincial agencies engaged 
in agricultural work, the Committee finds a large measure of co-ordination and 


little or no unnecessary duplication in research. 


In two limited fields, namely Phytopathology and some phases of Bacteriol- 
ogy, the Committee agrees that closer co-ordination would be advantageous. 
The workers in these two fields are aware of the situation and the necessary 
corrective steps are being taken. 


Appendices “‘H”’ and “‘Y”’ to the report of the July meeting at the Ontario 
Agricultural College* give a resume of the research services of the Dominion 
Department of Agriculture. Appendix “Y’’, subsequently prepared by Science 
Service, Dominion Department of Agriculture, gives a concise picture of the 
research in the various divisions of this Service. A book entitled ‘““The Dominion 
Experimental Farms’’ gives a complete story of this Branch. 


The following are some examples of co-operation and co-ordination between 
federal and provincial services: 
(a) National Committees 
National Committee on Agricultural Engineering. 


National Agricultural Outlook Committee. 


*Copies on file at— 
(1) Ontario Research Commission, 43 Queen’s Park. 
(2) Legislative Library, Parliament Bldgs., Queen’s Park. 
(3) Library, Ontario Agricultura College, Guelph. 
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National Barley and Linseed Flax Committee. 

National Beef Cattle Committee : 
National Feed Committee. | 
National Sheep Committee. 

National Committee on Soil Conservation. 

National Soil Survey Committee. 

National Weed Committee. 

National Seed Grain Committee (being abolished). 

National Dairy Cattle Committee (being organized). 


National Swine Committee (being organized). 


(b) Federal-Ontario Committees 


Corn Committee 

Winter Wheat Committee. | 
Soybean Committee. 

Pasture Committee. 

Soil Survey Committee. 

Potato Investigation Committee. 

Ontario Fruit and Vegetable Spray Service. 

Tobacco Fertilizer Committee. , 
Sugar Beet Nematode Committee. 
Ontario Feed Board. 

Ontario Fertilizer Board. 7 
Ontario Crop Improvement Association. 


Committee of Ontario Bee-Keepers Association. 


(c) Interdepartmental Committees and Conferences 
Ontario Dairy Research Council. 
Pullorum Conference. 
Feedstuffs Act—-Sub-Committees on Vitamins, Minerals, etc. 
Ontario Poultry Industries Committee. 


Joint Studies and Control (Corn Borer,Cutworm, Nematode, Japanese 
Beetle, Dutch Elm Disease, etc.). 


Co-operative Crop Testing Committee (apportioning of test work on 
area basis). 


Pui2 | 


tT _ TYPICAL CURRENT CO-OPERATIVE PROJECTS* 


(a) Dominion Projects 


Breeding of disease resistant varieties of farm crops, including the intro- 
duction into Ontario of plant breeding material from foreign coun- 
tries. 


(Experimental Farm—Forage Crops, Cereals, Horticulture; Science 
Service—Botany and Plant Pathology). 


Pregnancy testing of mares. 

. (Experimental Farm—Animal Husbandry; Science Service—Chemistry) , 
Tattooing registration numbers on live stock. 
(Experimental Farm—Animal Husbandry; Science Service—Chemistry). 
Pullorum control in poultry. 
(Experimental Farm—Poultry; Science Service—Animal Pathology). 
Mastitis of dairy cattle. 


(Experimental Farm—Animal Husbandry; Science Service—Animal 
Pathology). 


Bacterial ring rot of potatoes. 

(Science Service—Plant Pathology and Plant Protection). 
Fertilizer experiments on a wide variety of crops. 
(Experimental Farm Divisions; Science Service—Chemistry). 


(b) Dominion-Ontario Projects 
Potato production—tillage, fertilizers, etc. 
(Experimental Farm; Ontario Agricultural College). 
Potato spraying—disease and insects. 
(Science Service; Provincial Entomologist.) 
Soil Survey. 
(Experimental Farm; Soils Department, Ontario Agricultural College.) 
Sugar Beet Nematode 
(Science Service; Provincial Entomologist.) 
- Spray calendars. 
(Science Service; Ontario Agricultural College; Fruit Branch.) 
Tobacco Production—varieties, fertilizers, disease and insects. 
(Experimental Farm; Science Service; Ontario Agricultural College.) 
Sugar Beet Diseases. 
(Experimental Farm; Science Service; Ontario Agricultural College.) 
Alsike Clover Production. 
(Experimental Farm; Science Service; Ontario Agricultural College.) 
| Pullorum disease of Poultry 
(Science Service; Ontario Agricultural College; Ontario Veterinary 


College.) 


- - *For'details of these and numerous other projects already reported, see report of Ontario 
Research*Commission Meeting, July 10th, 1946, at the Ontario Agricultural College, Guelph. ** 
**Copies on file at— 

(1)gOntario Research Commission, 43 Queen’s Park. 
) (2) Legislative Library, Parliament Buildings, Queen’s Park. 
| (3) Library, Odtario Agricultural College, Guelph. 
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Vitamin D Studies. 
(Science Service; Experimental Farm; Ontario Agricultural College.) 


(c) Provincial Projects 

Livestock diseases—mastitis, calfhood vaccination in Bang's disease, 
rhinitis in swine. 

(Ontario Veterinary College; Animal Husbandry, Ontario Agricultural 
College.) 

Forage crops—varietal tests, nutrient content. | 

(Ontario Agricultural College, Field Husbandry, Animal Husbandry, 
Animal Nutrition; Ontario Pasture Committee.) 

Grain and seed—malting barley, soybeans, winter wheat. 

(Ontario Agricultural College, Field Husbandry; Canada Malting Co.; 


Brewers’ Warehousing Co.; Toronto Elevators; Maple Leaf Milling 
Co.) 


Weed control—chemical killers. 


(Ontario Agricultural College, Botany, Field Husbandry, Horticulture, 
Ontario Crops, Weeds and Seeds Branch; Dominon Rubber Co.) 


Insecticides and fungicides. | 
(Ontario Agricultural College, Entomology, Srey Animal Husbandry.) 


Dairy Products—Vitamin A activity of butter, flavour of butter, reten- 
tion of nutrients in cheese. 


(Ontario Agricultural College, Dairy, Chemistry, Bacteriology, Animal 
Nutrition; Hospital for Sick Children, Toronto; Dairy Branch 
Ontario Department of Agriculture.) 


Non-specific seriological pullorum reactions. 


(Bacteriology and Poultry Departments, Ontario Agricultural College.) 
Turnip Breeding and Testing. 


(Botany, Bacteriology, Entomology, Field Husbandry Departments, 
Ontario Agricultural College.) 


Poultry Nutrition—Diets for chicks, poults and breeders, shell quality, 
vitamin content of eggs. 


(Ontario Agricultural College, Animal Nutrition, Poultry; Hospital for 
Sick Children, Toronto.) | 


Canning crops—soil, fertilizer and varietal tests, field studies. 


(Ontario Agricultural College, Chemistry, Soils, Field Husbandry; 
Campbell Soup Co.) 


Atherosoelerosis in chickens—Cholesterol feeding. 


(Ontario Agricultural College, Animal Nutrition and Poultry; Universit} y 
of Western Ontario Medical School.) 


RECOMMENDED PROJECTS—AGRICULTURAL RESEARCH—1947-48 
Title Agency Capital Operating Total — 
Agricultural Products........ Ontario Research Foundation $2,000.00 $18,000.00 $20,000.00 
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5. CONCLUSION 


The members of the Advisory Committee on Agricultural Research wish 
to express their appreciation of the interest shown in the problem of agricultural 
research by the Ontario Research Commission and for the opportunity to present 
this statement. 


It is hoped that the Commission will be sufficiently impressed with the 
character of the programme presented to give full support in every way to its 
furtherance. 


COMMITTEE ON MINES, MINERALS AND METALLURGY 
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| Bldgs. 
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CONTRIBUTION TO DISCUSSION ON MINES, MINERALS 
AND METALLURGICAL RESEARCH IN ONTARIO 


O. W. Ellis, Ontario Research Foundation 


Just before the war, in 1938 to be exact, the Department of Engineering 
and Metallurgy, with a staff, under the speaker’s direction, of four graduates 
and six technicians, was carrying out independent research work along the 


following lines: 
1. Resistance of metals to abrasion—O. W. Ellis and P. E. Cavanagh. 
2. Powder Metallurgy—W. R. Jackson. 
3. Forgeability of metals—O. W. Ellis and technician. 
4. Magnetic Inspection of Metals—F. E. Coombs ('/, year) and P. E. 
Cavanagh. 
Applied elasticity—J. N. Goodier (1/y year). 
6. Effects of manganese and silicon on white cast iron—C, Tasker anc 


technician. 


Si 


At the same time these graduates and the technicians were available to 
assist the Director of the Department in the solution of problems of industrial 
development, that is, problems which involve the application of present know- 
ledge to their solution. 


In response to a widespread demand, work on the resistance of metals to 
abrasion was started at the Foundation shortly after it was created and has 
continued ever since. There can be no question as to the importance of this 
work, because any means whereby abrasion of metals in service can be inhibited 
is of vital importance to the consumer. Conservation is as vital here as it is 
elsewhere. The present interest of manufacturers in this subject is evidenced 
by the fact that during the course of the last two or three weeks enquiries have 
been received from no less than three different sources, one even from Belgium 
regarding the work of the Foundation in this field. Another of these enquiries 
raises the possibility of establishing a Fellowship at the Foundation to investigate 
the wear of grinding balls. The last refers to the problem of abrasion in agricul 
tural machinery. The Foundation is one of the few places in the world where 
research on this important subject has been consistently pursued. It is to be 


hoped that work along these lines may be continued. 


The Foundation is equipped with one of the best powder metallurgy labora 
tories on the North American continent. Prior to 1941 a number of short term 
investigations were carried out in this field on behalf of manufacturers in the 
Province. Concurrently independent work was done on a number of ferrou: 
alloys. At the present time the National Research Council is sponsoring @ 
Fellowship which involves the application of powder metallurgy to its solution 
We would like to see independent work in this field revived. 


Work on the forgeability of metals was started by the writer while he wa 
on the staff of the University of Toronto and has been continued ever since 
The results of this work have proven of value in certain fields of engineering 
An equation developed by us and relating the energy required to forge meta 
and the dimensions of the parts being forged is being employed by a numbe 
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of engineers working in this field. There are still points of interest which need 
to be investigated. A technician is needed to assist in this work. 


Our work on the magnetic inspection of metals, which was a by-product of 
our work on the resistance of metals to abrasion, resulted in incalculable savings 
to industry during the War. Not only so, but this work was the indirect cause 
of the development of two new types of electrical instruments for the non- 
destructive testing of metals, namely the Cyclograph and Cable Tester. The 
Dumont Company of Passaic, N.J., was directly responsible for this development. 
They have established a Fellowship at the Foundation, the incumbent of which 
is the young man, Mr. P. E. Cavanagh, who, in 1938, co-operated with the speaker 
in the investigation of the resistance of metals to abrasion. We are anxlous 
to pursue our investigations in this field, and, in particular, to correlate the 
electrical and magnetic properties of metals when under stress. | 

' 


The work of Dr. Goodier in the field of applied elasticity is well known to 
most of the engineers in this group. Most of them will agree with me that it 
was a great pity that we lost to the United States a man having the outstanding 
ability of Dr. Goodier. ? 


Our work on the effects of manganese and silicon on white cast iron was yet 
another outcome of our work on the resistance of metals to abrasion. Certain 
of the alloys investigated by us were found to have physical and mechanical 
properties of considerable interest. Some of these alloys were used on a small 
scale in a rather special industrial application. A further reason for pushing 
forward with this work is that our investigations have shown that published 
information regarding these alloys is far from correct and should be amended 
in line with further investigation. A technician is needed for this purpose. q 


] 


At the moment work on these subjects is practically at a standstill. Whereas 
in 1938, four graduates were employed in independent research and were avail- 
able to assist the speaker in development work, at the present time only one 
recent graduate is at hand. It is true that three Fellowships, sponsored by the 
National Research Council, Dumont, and Dominion Foundries and Steel Com- 
pany Limited respectively, are operating at the present time, but independent 
investigation on the resistance of metals to abrasion, the magnetic inspection 
of metals, powder metallurgy and the effects of manganese and silicon on white 
cast iron cannot be proceeded with unless further assistance is given the Depart: 
ment. A comparison of the situations in 1938 and 1946 can be gathered by refer. 
ence to the table on page 117, : 
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CONTRIBUTION TO DISCUSSION ON MINES, MINERALS 
| AND METALLURGY 


R. J. Traill, Bureau of Mines, Ottawa 


Mr. Parsons has presented a brief general outline of the facilities of the 
Bureau of Mines Laboratories at Ottawa and its general policy with respect to 
service to the needs of Canadian Industry. 


I am asked to present a statement of the research being done in the Mineral 
Dressing and Metallurgical Division and to include recommendations for exten- 
sion of the work. 


As outlined by Mr. Parsons this Division comprises three main sections, 
namely: 


1. Mineral Dressing and Extractive Metallurgy. 
2. Physical Metallurgy Research. 


3. Ceramics and Non-Metallics. 


_ While much of the work coming to the Mineral Dressing Section is of a 
routine investigation character, there is quite a proportion of problems that 
entai! special study or research investigation. Refractory gold ores and complex 
base metal ores may be cited as examples wherein methods other than those 
usually employed have to be investigated and develcped. 


Recently, we have been investigating the ‘‘sintering’ of certain Ontario 
iron ores with the purpose of developing a technique to produce a better sinter. 


| Certain complex fluorspar deposits have also been receiving attention, the 
problem being to eliminate co-occurring minerals such as calcite and barite and 


produce a readily marketable product. 


| A special investigation in hand at present concerns the radioactive minerals, 
rapid methods of radiometry being of special importance and attention. 


} 
i 


i There are, however, quite a number of matters relating to Mineral Dressing 
that could profitably be the subject of research. such as Roasting sulphide-arsenide 
gold bearing concentrates, a complete study of the behaviour of metallic minerals 
in cyanidation, a study of the process of flotation and reagents, the occurrence 
of gold, chlorine metallurgy, utilization of pyrite for sulphur and iron, etc. 


There is much fundamental data yet to be obtained concerning the above 
problems and this Division has not had sufficient staff in the past to carry out 
such research and at the same time meet the current demands ct industry. 


There are also problems in metal refining and in the production of pure 
metals. 


Regarding the Physical Metallurgy Laboratcries the activities and facilities 
of this section are summarized in the attached memoranda. The facilities 
here outlined are being added to continually with the latest available equipment. 
It will be seen that these Laboratories can serve industry in many ways. In 
addition, an effort is being made to carry on a number of research projects. 


Some idea of the work being performed may be obtained from the date given 
in the following pages, 
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In the Ferrous Section, the Welding Laboratory is investigating welding 
methods on all types of metals and alloys and co-operating with various organiza 
tions in development of new techniques. ; 

In the Ferrous Foundry, research projects involving foundry sand properties 


are in hand in co-operation with the Steel Castings Institute of Canada. A pla 
of co-operative research is being arranged with the British Cast Iron Research 


Association. 


The Sand Testing Laboratory is testing sands from various parts of Canada 
in an effort to find Canadian sands suitable to foundry uses. 


In the Precision Casting Laboratcry the various techniques have been 
evaluated for various alloys, especially high melting point alloys. 


The Ceramic Laboratories, formerly under the Industrial Minerals Division 
have recently been attached to the Mineral Dressing and Metallurgy Division. 


In addition to the usual industrial service activities these laboratories are 
conducting special investigations in special refractories, porcelain from Kaolin, 
whiteware body manufacture, crucible linings, and are starting a study cf high 
temperature phase equilibria in the field of ceramics and refractories. 


From this general summary it will be seen that the Mineral Dressing and 
Metallurgy Laboratories are well equipped with the necessary facilities for 
research of a character required in the metallurgical industries. 
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PHYSICAL METALLURGY RESEARCH LABORATORIES 
Brief Outline of Activities and Facilities 


The activities and services of the Physical Metallurgy Research Laboratories 
of the Bureau of Mines can be summarized as follows: 


|. Fundamental and Applied Research in the field of physical metallurgy 
including studies on physical, mechanical and chemical properties of 
metals and alloys, their fabrication techniques (melting, alloying, casting, 
rolling, extrusion, forging, drawing, heat treatment, joining and surface 
protection), testing methods and proper applications. 


2. Development of Fabricating Methods of metallic products for special 
applications or for new alloys. 


3. Testing of Metals and Alloys, and their products, submitted to the 
P.M.R.L. for examination of properties, fabricating characteristics and 
serviceability, or to establish causes of failure in production or service. 


4. Advisory and Information Service for other Government agencies, 
Branches of the Armed Services, Industrial Organizations and Individuals 
on properties of metals and alloys, fabrication and testing methods, and 
proper applications. 


6. Collecting of Scientific and Technical Data on metals and alloys, 
their properties, fabrication and testing methcds, and _ serviceability 
compiled from publications and information accumulated from experi- 
mental work and co-operation with other research organizations and 
industry. 


To attain the above aims the organization and the facilities of the 
P.M.R.L. are divided into five main Sections comprising the following 
laboratories, experimental shops and services: 


(1) Ferrous Metals Section: 
Ferrous Experimental Foundry (Sand Casting). 
Ferrous Metallography and ““Trouble-Shooting’’. 
Ferrous Heat Treatment. 
Welding Laboratory. 
Sand Testing Laboratory. 
Precision (““‘Lost-Wax’’) Casting. 
Photographic Service. 


(2) Non-Ferrous Metals Section: 


Non-Ferrous Experimental Foundry (Sand, Permanent Mould, 
Pressure Die, Centrifugal and Billet Casting). 


Metal Forming Laboratory (Rolling, Extrusion, Forging, Draw- 
ing, etc.). 


Non-Ferrous Heat Treatment. 
Non-Ferrous Metallography and Radiography. 
Non-Ferrous ““Trouble-Shooting’’. 


RA 


(3) Mechanical Testing Section: 


Routine Testing. 

Fatigue Testing. 

High Temperature Alloys Laboratory (Creep). 
Low Temperature Testing. 

Stress Analysis. 

Shot Peening. 


(4) Physical Section: 


Testing of Physical Properties (thermal, electrical, etc.). 
X-Ray Diffraction. 

Analysis of Gases in Metals. 

Powder Metallurgy. 

Glass Blowing Shop. 

Statistics. 


(5) Chemical Section: 


Corrosion Laboratory. 

Surface Protection of Metals. 

Pickling Shop (for the Metal Forming Laboratory). 
Extractive Metallurgy. 


The Analytical and Spectrographic Laboratories are shared with the 
Mineral Dressing Laboratories. Preparation of test specimens and construction 
of equipment is carried out by the various workshops of the Maintenance Section 
of the Bureau of Mines. 


Brief descriptions of the activities and equipment of the above listed Sections, 


as well as some photographs of building and equipment can be furnished if 
desired. 
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PHYSICAL METALLURGY RESEARCH LABORATORIES 
BUREAU OF MINES 


DIVISION OF METALLIC MINERALS 
MECHANICAL SECTION 


The general functions of the Mechanical Section of the Physical Metallurgy 
Research Laboratories; the present programme of Research Projects and the 
equipment are cutlined very briefly in the following notes: 


The main activities of the Mechanical-Metallurgical Section may be divided 
as follows: 


(a) Solution of vital problems for industrial organizations, involving fracture 
investigations, production difficulties, new developments, etc., and the 
provision of answers to technical questions. 


(b) The carrying out of large research projects put forward by Canadian 
industry and the Industrial Research Organizations or by Government 
departments. 


(c) Research projects initiated by the Physical Metallurgy Research Labora- 
tories Research Committee and influenced by the current and probable 
future needs of the Canadian industry and Government departments. 


(d) Research projects performed in collaboration with the Research Organ- 
izations, Institutes, Universities, and Industrial Organizations in Can- 
ada, Britain and the U.S.A. and covering the most vital needs of Cana- 
dian science and industry. 


The major investigations and researches at present in progress in the Mechan- 
ical Section of the Physical Metallurgy Research Laboratories are given below: 


|. Research on Optimum Thread Form for Proposed Anglo-American 
Canadian Screw Thread. 


2. Research on the Axiality of Loading Using Plain and Spherical 
_ Seat Adaptors under Static and Dynamic Direct Loading. 


2. Research on the Progress of Plastic Deformation of Samples 
Undergoing the Fatigue Tests. 


4. Magnetic Analysis of the Progress of Plastic Deformation. 


5. High Frequency Magnetic and Eddy Current Losses and Their 
Relation to Internal Stresses and Plastic Deformation in Fatigue. 


6. Comparative Examination of the Physical Properties of SAE 4340 
Steel Heat Treated in Three Different Ways. 


7. Fatigue Properties of Various Steels. 


8. Determination of the Effect of Shot Peening on the Fatigue 
Characteristics of SAE 1045, 3140, 4140 and NE 8640 Steels. 


9. High Temperature Fatigue Research (under reversed bending con- 
ditions). 


10. High Temperature Fatigue Research (under direct stress loading). 
11. High Temperature Creep Investigations. 


12. Analysis of Residual Stresses. 
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EQUIPMENT—MECHANICAL SECTION 


The Mechanical Section of the Physical Metallurgy Research Laboratories 
is equipped with the following machines and instruments: 


I. 


General Mechanical Testing Laboratory: 

(a) Tensile Compression and Sheer Testing Machines. 
(b) Hardness Testing Machines. 

(c) Impact Testing Machines. 

(d) Ductility Testing Machines. 


. Stress Analysis Laboratory: 


(a) Brittle Lacquers. 

(b) Electrical Strain Gauges. 

(c) Extensometers. 

(d) X-Ray Apparatus for Stress Determinations. 
(e) Magnetic Analysis Apparatus. 


. Fatigue Testing Laboratory: 


(a) Rotating Beam Type Machines. 

(b) Push-Pull (Direct Stress Loading Machines). 
(c) High-Temperature Fatigue Machines. 

(d) Corrosion Fatigue Testing Machines. 

(e) Aircraft Cable Fatigue Testing Machines. 
(f) Shot Blasting Equipment. 


. High Temperature Creep Laboratory: 


(a) High-Temperature Creep Testing Machines. 
(b) High-Temperature Tensile Testing Machines. 


CHEMICAL METALLURGY RESEARCH SECTION 
Bureau of Mines, Ottawa, Canada | 


PURPOSE 


The Chemical Metallurgy Research Section is responsible for investigating — 
chemical processes which occur in or are important to the field of metallurgy. 
These processes are: 


I 
2. 
=p 


The corrosion of metals and its prevention. 
Methods of producing corrosion-resistant alloys. 


Methods of producing corrosion-resistant, abrasion-resistant and decora- 
tive coatings for metals. 


. Methods of producing pure metal compounds from ore concentrates of 


the metals (including the rarer metals). 


. Methods of producing metals (including the rarer metals) from their 


compounds. 


. Electrolytic methods of producing metal powders. 
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EQUIPMENT 


The following equipment is in use in this laboratory at the present time: 

Sources of alternating and direct current for various types of electrolytic 
work. 

Sandblasting equipment. 

Paint spray equipment. 

2 accelerated indoor atmospheric corrosion cabinets. 


Accelerated outdoor atmospheric corrosion cabinet together with freezing 
cabinet. 


2 Accelerated marine atmospheric corrosion cabinets. 
Rapid intermittent immersion corrosion equipment. 
Slow intermittent immersion equipment. 

Total immersion corrosion equipment. 

Stress corrosion testing equipment. 

Steam cabinet for accelerated corrosion testing. 
Water displacement test equipment. 


Taber Abrasor for determining wear resistance and shear hardness of 
coatings. 


Aminco-Brenner Magne-Gage for measuring coating thickness. 
Solvent vapor degreaser. 


Miscellaneous instruments for measuring pH, conductivity, voltage, cur- 
rent, etc. 


The following equipment will be installed in the near future: 


40 kva high frequency converter and miscellaneous assortment of induction 
furnaces; 


furnaces for heating under vacuum or reduced pressure; 
electrolytic hydrogen generator and equipment for purifying and drying the 
hydrogen. 


We also have access to microscopes and other metallographic equipment 
and to the analytical, spectrographic, mechanical testing, machine shop and 
other facilities of the Bureau of Mines. 


NON-FERROUS METALS SECTION, P.M.R.L. 


Brief Outline of Activities and Equipment 
The activities of the Non-Ferrous Section, P.M.R.L. are divided as follows: 


(A) Non-Ferrous Experimental Foundry 


1. Melting and Refining. 
Sand Casting. 

Permanent Mould Casting. 
. Centrifugal Casting. 

. Pressure Die Casting. 


Slab and Billet Casting. 
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7. Magnesium Alloying. 
8. Development of Aluminum -Magnesium Alloys. 
9. Properties of Magnesium Casting Alloys. 


(B) Heat Treatment of Non-Ferrous Metals 
1. Heat Treatment of Magnesium Casting Alloys. 
2. Heat Treatment of Aluminum-Magnesium Alloys. 


(C) Plastic Deformation of Non-Ferrous Metals. 
(D) Metallography and Radiography. 
The main facilities of the Non-Ferrous Section are listed below. Additional 


equipment, e.g., recording and controlling apparatus, auxiliary tools, crucibles, 
patterns, moulds, etc., are omitted. 


A. NON-FERROUS EXPERIMENTAL FOUNDRY 


{. Melting Furnaces: 

(a) Gas fired Holding Furnace for magnesium, aluminum and brass 
permanent mould and pressure die casting. 

(b) Gas fired magnesium melting furnace, 90 lb. capacity. 

(c) Two gas fired melting furnaces for aluminum and magnesium alloys, 
capacity 50 lb. Al. 

(d) Two coke fired Pit furnaces for bronzes and brass, capacities for 
50 lb. and 150 |b. 

(e) Small gas fired furnace for experimental melting, capacity 10 1b. Al. 

(f) Ajax High-Frequency Vacuum furnace, capacity 50 lb. brass; this 
furnace can be used for melting and pouring under protective atmos- 
pheres. | 

(¢) Two Ajax High Frequency furnaces, capacity 500 lb. and 50 lb. brass. 


All melting furnaces have accurate temperature control and recording. 


2. Pressure Die Casting Machine for aluminum, magnesium and brass. 
Pressures on the metal up to 3k,000 p.s.i. and additional goose-neck 
attachment for zinc alloys. 


3. Vertical Centrifugal Casting Machine for moulds up to 30 ft. in 
diameter and continuously variable speed control 0-1700 R.P.M. 


4. Complete equipment for permanent mould casting of aluminum 
and magnesium alloys. 


5. Various permanent moulds for casting of rolling slabs and extrusion 
billets from aluminium, magnesium, copper and zinc alloys. 


6. Semi-continuous (D.C.) Casting Machine for rolling slabs and ex- 
trusion billets up to 8’ length will soon be installed. 


Ihe Sand Preparation Equipment including a Simpson Sand Mixer 3’ — 
diam. and 1|1/) cu. ft. capacity, vibrating Screen, Royer jolt-squeeze 
moulding machine, small Royer sand conditioner, core moulding bench, 
Ccc, 
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8. Complete Sand Testing equipment including all routine sand testing 
A.F.A. apparatus, and special equipment for sand testing at elevated 
temperatures. 


9. Core Oven, electrically heated, approximately 16 cu. ft. capcity. 


10. Auxiliary equipment, e.g., a 3 ton crane, ladles, flasks, etc. 


B. NON-FERROUS HEAT TREATMENT 


1. Small Homo-Furnace (Leeds and Northrup) 12.5” diameter and 15” 
deep, with forced air circulation and Micromax controlling and recording 
instruments. This furnace is used for solution heat treatment of low 
zinc containing magnesium alloys and for ageing of all magnesium alloys. 


2. Small Homo-Nitriding Furnace (Leeds and Northrup), 14” diameter 
and 16” deep, with Micromax controlling and recording instruments. 
This furnace is used for heat treatment of magnesium alloys under pro- 
tective atmospheres (mostly CO?). 


3. Two Walker Vertical Tempering Furnaces (with forced air circula- 
tion) with retorts 13” diameter and 14” deep, capable of operating up to 
700°C (1300°F). Used for preheating of melting charges and heat treat- 
ment of light metals. 


4. Constant Temperature Oven with forced draft, temperature range up 
to 260°C (500°F), inside dimensions 37” x 19” x 25”. Used for ageing and 


stress relief treatments. 


Other heat treating facilities used for Non-Ferrous metals comprise various 
heat treating furnaces for steel, small laboratory furnaces and two large furnaces 
in the Metal Forming Laboratory. 


C. METAL FORMING LABORATORY 
(At present being erected.) 


1. A 18” x 18” two or four high reversible Rolling Mill, powered by a 300 
H.P. Ward Leonard controlled drive, intended for hot and cold rolling 
of sheet and strips, as well as bars. The mill is equipped with winders 
and a hot upcoiler for strip, and with indicating and recording instrument 
of roll pressure. 


The mill was built by Dominion Engineering Limited, Montreal, 
Canada, from designs prepared by United Engineering and Machine 
Company of Pittsburgh. 


2. A 750-ton Horizontal Direct Hydraulic Extrusion Press. with billet 
containers from 31/2” to 7” in diameter and 16” length. The press is 
equipped with a 150 ton piercer which may be added to the main ram 
to provide 900 ton capacity. 


This machine was built by Loewy Engineering Company of Canada, 
Ltd., Montreal. 


3. A 25-ton variable speed chain Drawing Bench for 15 ft. long rods and 
tubes. 
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This machine was built by Aetna Standard Engineering Company 
of Youngstown, Ohio, U.S.A. 


_ A 500-lb. Combination Drawbench and Wire Block. 


5 A 1500-lb. Double Frame Forging Hammer, arranged for operation 


by air, having 30” stroke and 9” x 15” die face. . 


This machine was built by John Bertram and Son, Ltd., Dundas, 
Ontario. 
A 1200 ton double acting Universal Hydraulic Press is under con- 
sideration for press-forging, sheet forming, powder metallurgy, etc. 


Two 3’x3’x 16’ car bottom furnaces for heating billets and slabs, 
annealing and solution heat treatment of wrought products; One is an 
electric furnace with forced air circulation for temperatures up to 650°C 
(1200°F), and the other 1s oil fired for temperatures up to 1300°C (2400°F). 
Both furnaces are provided with very accurate temperature controls 
and can be used for heat treatment under protective atmospheres. 


These furnaces were built by Peacock Brothers, Ltd., Montreal, to 
designs of the Electric Resistance Furnace Company, Ltd., Netherby, 
Queen’s Rd., Haybridge, Surrey, England. 

_ Auxiliary equipment comprises sheet shears, bandsaw, slab and billet 
scalping equipment, a 5 ton crane, etc. 


_ Pickling shop with six tanks to handle the products of the Metal Form- 
ing Laboratory. The tanks are provided for a variety of solutions. 


D. METALLOGRAPHY AND RADIOGRAPHY 


Zeiss Metallographic Microscope (older type) with complete set of 
accessories. 

. Bausch and Lomb Metallographic Microscope, Research Model, with 
complete optical accessories for both bright and dark field illumination 
and polarized light. 

- Vickers Projection Microscope with complete accessories for bright and 
dark field illumination and polarized light, also microscopic attachment 
and accessories for using transmitted light. 


_ Three Table Microscopes for routine examinations. 


5 Tukon Microhardness Tester, complete with microscope and mechan- 


ical stage (Knoop Hardness). 

_ Eberbach Microhardness Attachment (Vickers type indentations). 

7. Spencer Bierbaum Microcharacter (microhardness testing of bearing 
alloys). 

_ Complete Sample Preparation Equipment including cut-off wheels, 


mounting press, grinding, polishing and etching facilities. 


150 Kvp X-Ray Unit (Philips Electronic Searchray Model 150) for 


radiographic examination of light metals (up to 4” thickness) and steel 
(up to !/)” thickness). 
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ACTIVITIES OF THE FUELS DIVISION 
BUREAU OF MINES, OTTAWA 


IN RELATION TO THE FUEL RESOURCES 
OF THE PROVINCE OF ONTARIO 


The fuel resources of Ontario, with which this Brief deals, are Onaka- 
wana lignite, peat fuel and moss, and natural gas. The Fuels Division activities 
reviewed concern tests on investigations conducted during the period 1928 to 
1942 and those that merit consideration in the near future. A selected reference 
list including both published and unpublished reports originating in the Bureau 
of Mines, Ottawa, the Ontario Research Foundation, the U.S. Bureau of Mines, 
and elsewhere is given on page | 34. 


ONAKAWANA LIGNITE 


Starting with analyses and small scale burning, carbonization and briquetting 
tests on outcrop samples submitted in 1928 and 1929, a series of tests were con- 
ducted at the Fuel Research Laboratories at Ottawa on carlot samples of the 
Onakawana lignite from Northern Ontario. These comprised preliminary drying 
tests in 1930, pulverized fuel tests during 1930 and 1931, tests in a special stoker 
fired (and hand fired) boiler in 1931, carbonization and briquetting tests in the 
same year, and special drying tests in connection with a proposed T. & N.O. 
programme. ‘The results of an intensive investigational programme conducted 
by the Ontario Research Foundation during 1931 and 1932 are to be found in 
the annual report for 1933 of the Provincial Department of Mines (6). ° 

Subsequent investigational work (8) was carried out at the Fuel Research 
Laboratories at Ottawa in 1940 and 1941, comprising drying tests with steam 
at high pressure and weathering and burning tests on the steam dried lumps. 
During the same years Fuels Division engineers witnessed burning tests (10) 
of steam dried lignite and bituminous coals in locomotives and in a stationary 
boiler of the T. & N.O. Railway. 

The results of tests may be summarized as follows: 
Classification—Lignite, unconsolidated brown coal. 

Analyses—Run-of-mine carlots—Moisture 52%, Ash 7.0%, B.T.I. (as mined) 

5,000, and dry basis 10,420. 

47% Moisture 15% Moisture 


Pulverized Fuel Tests (As Received) (Partially Dried) 
ere} /lbyas fired 8 ee 5025 9000 
Per cent of rated capacity of boiler... . . 80% 150% 
Equivalent evaporation per lb. fuel fired 57, 6.0 
Boiler Tests on special pyramid grates 
(33% Moisture 
Content) 
Bee Uy bs as fired on ieoiy 208. en: 6850 
Equivalent evaporation per lb. fuel fired a7, 
Equivalent. evaporation per lb. standard 
Bituminous coal! 75) 2. 8 ne, TOR SFI ee, 
Domestic Hot-Water Boiler Tests on air dried lumps (19% Moisture) 
Combustion rate; % of rated capacity................ b 
Be eae fired ike jeyen si omowe aa iresiee vette 8350 
Lignite used to equal | ton American 
rear PCLT YON ONO She tii ART Fie oh hal pe 1.9 


These were the results of tests conducted up to and including 1931 which 
demonstrated that Onakawana lignite of high moisture content could be pul- 
verized, and burned with an equivalent evaporation of approximately one-third 
of that of standard bituminous coal, which was raised to two-thirds for 15% 
moisture content lignite, and that the air dried lumps were serviceable for dcmestic 
fuel purposes. 


In order to overcome poor weathering and handling properties with serious 
crumbling and production of fines by exposure to weather, drying by pressure 
steam as per the Fleissner process, was experimented with (8) to produce more 
stable lump fuel than obtainable by ordinary air or fuel gas drying. Tests at 
200 and 400 pound pressures produced a lump product with 19% and 13% mois- 
ture content respectively, the latter with 9750 B.T.U. value having burning 
properties somewhat similar to Alberta domestic sub-bituminous coal. 


Steam dried lignite produced in the experimental drying plant at 100 and 
200 pound pressures at North Bay under the auspices of the T. & N.O. Railway 
Commission were tested (in December 1941 and January 1942) in railway loco- 
motives and also under the T. & N.O. stationary boiler plants. The results of 
the boiler tests agreed fairly closely with those of former tests at the Fuel Research 
Laboratories in showing equivalent evaporation per pound of fuel fired values 
of 3.06 lb. for raw lignite, 4.04 for steam dried lignite (with 35% moisture), 
6.68 Ib. for mixture one-half raw lignite and one-half Nova Scotia coal, and in 
comparison with 9.09 Ib. for the (Dominion) N.S. bituminous coal alone. 


The results of tests in railway locomotives indicated that mixtures of 1% 
parts of steam dried lignite with | part of suitable bituminous coal could be 
used in standard engines hauling tonnage trains with minor structural engine 
modifications which would allow for operation with. bituminous coal alone when 
desired—the dried lignite analyzing roughly 25% moisture, 7% ash and 8,100 
Bit JU y's: 


Carbonizing and Briquetting—Early tests conducted at the Fuel Research 
Laboratories were confirmed by large scale tests in Germany by the Lurgi pro- 
cess. As summarized by Tasker (6a), carbonizing and briquetting with a pitch 
binder was technically feasible but the costs were uneconomic in northern 
Ontario. Satisfactory char briquettes of 12,000 B.T.U. (with 13% ash) were 
made which would compare favorable with briquettes from Saskatchewan 
lignite char. 


In that report (6 and 6a) briquetting without a binder was concluded to be 
economically attractive but technically impossible at that time. Briquetting 
tests (7) at high pressure without a binder conducted in the Komarek-Greaves 
experimental laboratory in Chicago in 1941 produced remarkably good briquettes 
(with 8,300 B.T.U. value) from raw dried pulverized lignite. These and the 
results of high pressure tests on Saskatchewan lignite recently conducted by 
Prof. Piersol at the University of Illinois and witnessed by a Fuels Division 
engineer are challenging the former conclusion that briquetting without a binder 
is technically impossible. Despite the fact that binderless briquetting would 
require under cover storage for the briquettes, it gives good promise of being 
both technically and economically possible for the utilization of raw lignite fines 
normally produced in mining operations, and also the fines produced in the — 
steam drying treatment. 
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NEW PRESSURIZED COMBUSTION AND CARBONIZATION 
PROCESSES 


The recent application to coal technology of the ‘Explosion Process’ which 
has been in use for many years in the wood pulp and cereal industries is of par- 
ticular interest to Onakawana lignite since it offers a means of utilizing low rank 
(high moisture) coals—being more applicable to fines than to lump coal. This 
process by which puffed or “‘shot from guns” cereals are produced consists gener- 
ally of the charging of the cereal or other raw material into pressure vessels, 
introduction of low pressure steam, and then their discharge by the rapid release 
of the pressure. 


John I. Yellott* and A. D. Singh** have developed a “‘coal atomizer’’ (14) 
for pulverizing and drying coal employing the explosion process principle which 
they claim makes possible the drying and pulverizing of lignite as easily as 
bituminous coal. In the coal atomizer, super heated steam or warm air under 
pressure meets a stream of crushed coal at the end of a screw conveyor, and the 
sudden lowering of pressure as the coal passes through a specially designed 
nozzle causes particle explosion reactions to produce simultaneous drying and 
pulverizing. The reported lowering of the moisture content of North Dakota 
lignite from 37% to 4% under a coal atomizer experimental test suggests that it 
is indeed worthy of testing this application to Ontario and other Canadian lig- 
nites. 


The Locomotive Development Committee, a separate and distinct project 
of Bituminous Coal Research Inc., under the directorship of Mr. Yellott has 
been intensively active since early 1945 in the development of a new coal-fired 
gas-turbine railway locomotive. The coal atomizer principle mentioned above 
is employed to continuously deliver dried pulverized coal under pressure to a 
“combustor” in which what is termed pressurized combustion takes place. 
The hot flue gases, after the removal (under pressure) of the fly ash serve to drive 
the gas-turbine for the direct generation of power. In comparison with Diesel 
locomotive operation costing slightly over 22c. per locomotive mile including 
cost of fuel and lubricating oil (the latter at 2.7c. per mile) the operation cost of 
a coal-burning gas-turbine locomotive is estimated at approximately 8c. per 
mile which is nearly one-third. In addition to no lubricating oil being required 
the coal-burning turbine requires no water and claims are made that it will be 
three or four times as efficient as to-day’s coal-burning steam locomtive. It is 
further stated that the battle of the locomotive fuels, i.e., coal versus oil, will be 
fought on economic grounds and that coal will have an excellent opportunity 
to win with the gas-turbine. Since any kind of coal including lignite, and par- 
ticularly the cheaper fines product, can be used, which coupled with the fact 
that gas turbines can be operated more efficiently in winter than in summer 
weather, the subject of the utilization of northern Ontarjo lignite in the raw 
or partially dried state as locomotive fuel in that part of the country may well 
be investigated. 


The Fluidization Process for the partially devolatilization of coal as experi- 
mented with by Singh (15) has features applicable to the utilization of Onakawana 
lignite. This process, which is reported to have been employed in large scale 
operations involving fluidized gasification of brown coal in Germany, comprises 


a" 


*Director of Research, Locomotive Development’Committee, Bituminous Coal Research, Inc. 
altimore. 


**Supervisor, Coal and Gasification Section, Institute of Gas Technology, Chicago. 
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the reaction of superheated steam on pulverized coal in a suspended fluidized 
state (i.e., the mixed vapour and solid particles acting as a fluid), to yield the 
combustible gas similar to water-gas, and a char product with volatile matter 
content greatly reduced from that in the raw coal feed, and a high yield of 
primary tar. The finally divided char particles when briquetted would be ser- 
viceable for domestic fuel purposes, or it could be utilized for the production 
of ‘‘synthesis gas” for the eventual production of petroleum oil products by the 
Improved Hydrocarbon Synthesis Process known also as the Improved Fischer- 
Tropsch Process. 


Another process worthy of note here is the gasification process applicable 
to non-caking sub-bituminous and lignite coals developed by Parry (13) and 
his associates at the U.S. Bureau of Mines Station at Golden, Colorado. This 
process now on a small pilot plant scale and which consists of gasifying by the 
_water-gas reaction of coal fed continuously through the annular space between 

two special metal vertical tubes externally heated is applicable to Okanawana 
lignite, since it was designed specially for the gasification of non-caking coals. 
Like the fluidization process it can serve either for complete gasification with 
gas as a main product or for the production of a char with gas and tar by-products. 


PEAT FUEL AND MOSS 


Most of the investigational work on peat fuel by the Division of Fuels was 
conducted prior to, and during the existence of the joint (Dominion and Province 
of Ontario) Peat Committee 1918-1922, and is recorded in the final report (17) 
of that Committee, while the peat moss activities have been mostly since 1940. 


The story of endeavours to establish a peat fuel industry in Canada as an 
auxiliary source of fuel supply in the central Ontario and Quebec “‘acute’’ area 
where shortages of domestic supplies of fuel have periodically occurred, is in many 
respects similar to that of lignite from northern Ontario. The problem has been 
and still is how to mine and reduce the moisture content in order that the dried 
fuel can compete with coals, cokes, and other solid fuels. The fundamental 


difference between raw peat and lignite, as removed from the ground with 90 © 


and 55% water content respectively, is that peat, as it dries, especially after 
pulping, forms a coherent mass whereas lignite slacks and becomes quite friable 
with loss of moisture by crying. However, it is to be observed that irrespective of 
their physical properties, peat and lignite with the same moisture contents 
have closely approaching calorific values, and for combustion, carbonization, 


liquefaction, and total gasification treatment they have much the same character- — 


istics—with peat having lower sulphur content and appreciably higher tar oil 


yields. Reference (17) contains the results of air drying briquetting, and carbon- 
izing investigations, and in references (2), (3) and (5) are to be found respectively 
the results of pulverized fuel steaming, domestic fuel, and hydrogenation tests 
on air dried peat from Alfred, Ontario. 


Peat Moss. (22) The production of peat moss which has grown into a SIZe-_ 


able industry from 17,000 tons in 1940 to 63,000 tons in 1945 (with a value of 
$1,500,000) is mostly all exported to the United States. It is used for stable 
bedding and poultry litter, for soil conditioning and a filler for commercial fer- 


tilizers, and as an insulating and packing material. In 1944 there were six | 


companies in Ontario which produced 9800 tons of moss—the two largest pro- 
ducers being Erie Peat Co., Welland and Canadian Industries Limited, Erieau, 
near Rondeau Bay on Lake Erie. 


Gera) 


1 
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NATURAL GAS 


| Ontario’s natural gas resources, as is well known, are located in the south- 
western corner of the Province with Sarnia and the Niagara Peninsula as the 
western and eastern boundaries. As indicated in reference (24) containing the 
analyses of 198 samples of natural gas from 19 different fields, the higher hydrogen 
content, i.e., other than methane, ranges roughly from 10 to 20% with heating 
values varying from slightly below 1,000 to over 1,100 B.T.U. per cu. ft. During 
the war the supply of gas had to be augmented in certain areas by manufactured 
gas from coal to meet special war plant demands in addition to city franchise 
‘requirements. While natural gas in Texas and other parts of the United States, 
and Turner Valley (Alta.), surplus gas is a favourite source of synthetic liquid 
gasoline and other petroleum products by the modified Fischer-Tropsch process, 
the Ontario gas although a potential source, is generally considered not available 
for this purpose on account of its relatively high monetary value for city dis- 
tribution. 


FUELS DIVISION INVESTIGATIONS 


The investigational and research projects, comprising the programme of 
the Bureau of Mines, Fuels Division for the immediate future, are listed below 
in relation to the Province of Ontario’s different fuel resources, viz., Lignite, 


Coal, Peat Fuel and Moss. 


A. Laboratory (physical and chemical) testing of coals, briquettes, coke, 
peat, etc. 


B. Physical and Chemical Survey of Canadian coals supplementing and 
enlarging that conducted in prewar and war periods. 


C. Coal sizing, cleaning, and briquetting investigations, and review of coal 
preparation and beneficiation methods employed in the United States 
and other countries. These include briquetting of fines in the raw state 
from non-caking sub-bituminous lignite coals. 


D. Survey of Canada’s (exportable) peat moss resources. 


FE. Periodic (news letter) publications reviewing coal technology develop- 
ments in foreign countries and their application to Canadian fuel prob- 
lems. 


F. Mechanical coal stoker operation investigation and tests. 


G. Carbonization and other treatment of coals in the powdered form by 
| the new fluidization process for the cheaper production of coke and char 
than obtainable by present commercial processes. 


H. Pressurized (gas turbine) combustion of powdered coal in stationary and 
railway locomotive power plants. 


I. Hydrogenation investigations on Canadian coals, heavy oils and bitumen 
at pressures materially higher than formerly investigated at Fuel 
Research Laboratories. 


Natural Gas and Crude Oil 


J. Natural Gas—A survey of resources in Western Canada, and collection 
and analyses of samples from Ontario. 
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K. Analysis survey of motor gasoline marketed in Canada. 
L. Petroleum Oils—Collection and evaluation of Canadian crude oils with 
particular attention to that from the Lloydminster (Sask.) and adjoining 
Vermillion (Alta.) fields. 
M. Investigation of the amenability of Canadian natural gas and of the 
various kinds of coals as a source of ‘‘synthesis gas’’ by the new fluidiza 


tion treatment as feed stock for the production of petroleum oil products 
and basic chemicals by the modified Fischer-Tropsch (indirect hydro- 


genation) process. 
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THE COMMITTEE ON EDUCATION AND RESEARCH 
| GEOLOGY DIVISION 


CANADIAN INSTITUTE OF MINING AND METALLURGY 
Professor J. E. Hawley, Chairman 


In April, 1946 the Geology Division of the Canadian Institute of Mining 
and Metallurgy set up a committee on Education and Research to enquire into 
the ways and means of improving geologic education and training throughout 
Canada and of promoting geologic research in all its many branches. 


A committee consisting of representatives of all Canadian universities, 
departments of mines, Federal and Provincial, and of the mining industry has 


been named. 


With respect to geologic research the committee has recognized that neither 
ny Canada as a whole, nor in individual provinces is there any central organization 
engaged solely in studying, correlating and promoting geologic research. 


To partially fill this lack, two projects have been undertaken: 


1. To assemble information on all available instruments and equipment of 
the types needed for geologic research of a laboratory type, including 
chemical laboratories, microscopes, polished section apparatus, spectro 
scopes, and X-ray diffraction apparatus. 


2. To canvas all geologists and determine from them— 
(a) Research projects at present being studied, and 
(b) Research problems on which they would like to see work done by 


others, and for which they themselves have neither the time nor 
equipment available. 


When this information is at hand, it is planned to report the findings to the 
Institute and make public a list of projects which may be recommended. It is 
hoped that the actual undertaking of at least some of the projects will be carried 
out both by officers of various Departments of Mines and by professors and gradu- 
ate students in universities. | 


Already many suggestions have been made, including some pertaining to 
problems in Ontario. 
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RESEARCH PROGRAMME—DEPARTMENT OF MINERALOGY, 
QUEEN’S UNIVERSITY, 1946 


Professor J. E. Hawley 


1. The Synthesis of Certain Minerals 


In the belief that a better understanding of the way 1n which minerals are 
formed in nature will aid eventually in the exploration for new mineral deposits, 
experimental work involving the synthesis of several groups of minerals is being 
pursued in our laboratories. 


A considerable amount has already been done on the minerals of the Iron- 
Nickel-Sulphur group (such as occur at Sudbury) and it is proposed to continue 
this, enlarging the investigation to include a fourth variable, copper. 


| Two other groups at present being studied include minerals of the lead- 
antimony-sulphur group and rare copper and silver selenides. 


| Investigations of this type include studies of melts, and of precipitates 
from both acid and.alkaline solutions heated in steel bombs. 


made positive by X-ray studies of the products formed. 


Identification is 


2. The Atomic Structure of Crystalline Substances 


Under the direction of Dr. L. G. Berry, investigations are being carried 
on to determine the structural crystallography of many minerals by means of 
X-rays, particularly of those species not hitherto studied in this manner. The 
results will form a contribution to Volume II of the new Dana’s System of 
‘Mineralogy in course of preparation. 


; Though chiefly of scientific interest, this affords training to graduate students 
in a highly specialized technique which is essential for the thorough knowledge 
and final identification of all crystalline substances, including not only minerals 
but also all metals and their alloys, and all crystalline chemical compounds. 


3. Joint Research Project on Ontario Fieldspar 


! 
| An investigation of the possibility of separating feldspar from quartz and 
other minerals with which it is intergrown in many deposits in Eastern Ontario 
was initiated in 1944 by the Department of Mineralogy with the co-operation of 
Prof. T. V. Lord, Department of Metallurgy at Queen’s University. Flotation 
and other methods are in use in this respect in other countries, notably in the 
United States and Germany. 

| 
| Heretofore production of Canadian feldspar has been from coarse grained, 
degmatitic deposits by quarrying operations requiring considerable hand sorting. 
From these operations recovery has probably been less than 50%. In addition 
It is known that some such deposits pass vertically downward into finer grained 


ntergrown quartz and feldspar, separation of which is only possible by flotation 
nethods. 

Initial experiments have shown that on suitable fresh material a commercial 
‘eparation of these minerals should be possible. 


) As Dr. M. L. Keith in the past two summers has been investigating the 
ninerals of Eastern Ontario for the Ontario Department of Mines and has 


| aye 


- 


located other feldspar bearing rocks (syenites) from which it may be recovered 
by flotation, it is suggested that this project be continued by both him and 
Professor T. V. Lord and that funds be provided for mill tests to be run on such 
samples as may be considered promising. 


The Qualitative Spectrographic Determination of Rare Elements such 
as and Including Indium, Gallium, Germanium, Thallium, Hafnium 
and Rhenium and others in Ontario Minerals. 


Research recommended to the Ontario Research Commission 


Purpose—The purpose of such a study is twofold: 


1. To determine what, if any, minerals in Ontario carry significant amounts 
of any of these rare metals, some of which have highly desirable properties. 
Some such as Indium are now being used. The availability of others will 
determine in part their future utilization. When found, more detailed 
quantitative methods of analysis may be used on available material. 

2. To study known ore deposits of various types by this method in order 
to determine any genetic relation which may exist between ores and ig- 


neous rocks associated with them. This is based on the premise that 


igneous rocks from which ores have arisen will show spectrographically a 
similar range and number of rare elements as the ore deposits them- 
selves. Such studies should aid materially in further exploration for ore 
deposits. 


Scope and Duration of Investigations 


Both spectroscopic studies of the above types might be carried on in one 


laboratory or in different laboratories. 
They will require several years for their completion. 


Initial investigations may be commenced on specimens already available 


+n various Ontario Museums and on material which may be supplied by officers 
of the Ontario Department of Mines. For the second study noted, and later 
for the first, special collections will need to be made in the field by those super- 
vising the work, 


Equipment Available and Needed 


Spectroscopic equipment for investigations of the above types are not 
believed available at present in Ontario for the steady use they would receive 
in this work. Instruments of this type are in use at the Mines Branch, Depart- 
ment of Mines and Resources, Ottawa, in the Physics Department, University 
of Toronto. A Hilger E316 Spectroscope is available in the Geology Department 
at Queen’s University, but requires modernizing. Modern spectroscopic equip- 
ment suitable for this work will cost approximately $10,000.00. 


Personnel 


A full-time technician, who might be trained in this type of routine 
analytical work would need to be employed at an estimated salary of $1,800.00 
per annum. 

Supervision of the work may be referred either to the Ontario Department 
of Mines or to various mineralogists or geologists in Ontario universities, but in 
either case a well-integrated programme of research along these lines should 
be drawn up. Many individual problems may be assigned to graduate students 
where equipment is made available. 
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GEOPHYSICS RESEARCH 


Professor J. T. Wilson, Department of Physics, 
University of Toronto 


Geophysics at University of Toronto 


Due to the work of Professor L. Gilchrist and his associates of the past 15 
years, geophysics has been well established at the University of Toronto. The 
work is included in the Department of Physics but is closely correlated with 
that in the Departments of Geological Sciences and Mining Engineering. The 
co-operation of the Ontario Department of Mines and of several mining and 
geophysical companies has been of great assistance in providing equipment, 
scholarships and research problems. There is a separate building for geophysics 
with a considerable quantity of up-to-date equipment, if not all that might be 
desired. The staff of the three professors have time for some research and the 
30 graduate and 4th year students that took courses last year represent the chief 
supply in Canada of men trained in geophysics. 


Geophysical Research 


Cases have been mentioned where geophysical methods were of little use. 
We need to know more of the limitations of geophysics but it is a young science, 
and what is remarkable is not the failures but the number of applications that 
have been found for it and the great use it has been to the oil industry for the 
past twenty years and the increasing use it is becoming to the mining industry. 
Only more practice and research will increase the uses and reduce and define 
the limitations. After all, geology has a useful life of more than a century, but 


it has been recognized as useful to mining for only a fraction of that time. 


Research is of at least two kinds, the search for more knowledge by using 
existing methods and the search for new and more powerful methods. Physics 
has made great progress because it has discovered and used a series of new 
and powerful methods or tools such as electricity, electronics, atomic research. 
Geology, which is a harder subject to observe and deal with, still chiefly has 
to depend upon the original method by which a man walks over the ground 
with a hammer and looks at the outcrops. Geology is an intractable subject 
and no one can suggest any way of dispensing with this primitive method, by 
which Dr. G. Hanson has calculated that it will take another four centuries 
at the present rate to complete a detailed geological map of Canada. Certain 
aids can be used in the search for minerals such as the use of air photographs 
and the application of several geophysical methods. Research is needed to 
develop these. 


Pre-Cambrian Research 


A better knowledge is needed of the pre-Cambrian Shield and especially 
of its structure which has partly controlled ore deposition. It is after all prob- 
ably the largest and richest arc of basement rocks in the world. One might 


think then that in Canada one should find the greatest knowledge of these rocks, 


but it is not so. The area is so large that it is far from well mapped; it is so 
rich that more attention has been paid to developing mines found by prospectors 


than to discovering the true nature of the shield, which understanding might 
lead to the discovery of hidden ore deposits. At present the smaller and less 
rich pre-Cambrian areas of Scotland, Finland and United States are better 
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mapped and understood. These are not facts of which to be ashamed, since 
they represent a stage in the development of a young country, but the opportunity 
should be seized and work begun toward the day when a wider and fuller know- 
ledge of the pre-Cambrian can be obtained, and that knowledge can be used © 
economically. Geophysical methods and air photographs can in the meanwhile ~ 
help to elucidate pre-Cambrian structure. 


Airborne Magnetometer 


Of recent developments in geophysics the most striking is the conversion 
of the magnetic airborne detector (M.A.D.) developed for locating submarines 
to a continuously recording airborne magnetometer for geological purposes. — 
This instrument, which has been perfected as a result of two years’ work by ~ 
the U.S. Geological Survey, the Bell Telephone Laboratories and the U.S. Naval — 
Ordnance Laboratories, is now capable of giving an accurate record of the vertical 
intensity of the earth’s magnetic field at any height and to a sensitivity of one — 
gramme unit. At the same time a radar altimeter and vertical aerial camera — 
record continuously the position of the plane in three dimensions. One of these © 
equipments was demonstrated in Ottawa by its American crew. Three other 
M.A.D. units have been loaned to the N.R.C. and after modification should be | 
ready for use. It would seem to be an opportunity for research to procure one © 
of these equipments and try it in Ontario. , 


The speed obtained by these detectors is a vast increase over previous 
methods. When the plane flies at 150 m.p.h. an average coverage, deducting 
time for turns and checks, of 100 miles of magnetic profile can be made in one 
hour. By present ground methods one instrument can only occupy a very few 
stations a few hundred feet apart in one hour. With lines '/4 mile apart the new 
equipment can obtain a contour anomaly map of a 100 square mile township in 
4 hours flying time plus a greatly longer time for plotting results. This is a 
remarkable contrast to the slow compilation of hundreds of commercial surveys 
that the Geological Survey in co-operation with the N.R.C. Associate Com- 
mittee on Geophysics is at present undertaking. 


Rock-burst and Seismic Research 


Another research field in geophysics in Ontario is afforded by the rock-bursts 
occasionally occurring in certain mines. Although some work has been done, 
the problem of using seismic equipment to listen for the preliminary noises or — 
microseisims and thus indicate which areas are under great stress and likely 
to fail by rock-bursts has not been successfully solved. Along with continuing 
work on this problem there is another of fundamental importance that can be 
tackled. Each rock-burst is a small earthquake and releases energy waves that 
penetrate deeply into the earth and return to the surface where they can be 
detected hundreds of miles away. To understand the structure of the pre- 
Cambrian shield and the earth’s crust deep enough data from geology even in 
mines cannot be obtained and must come from indirect methods. It seems 
fundamental to a study of structure and origin of ore that there should be more 
than a two-dimensional view of the surface of the earth. Seismic studies of 
rock-burst afford an unusually good opportunity to make such studies for the 
nature of the whole crust. 


= 


In this new science new tools and methods of tackling earth problems are — 
being found. By geophysics the developments in physics to the study of the 
intractable earth can be made and thus aid the slow method of field geology, 
but it is a new subject and needs much research in its development. ; 
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Aerial Photographs and Their Study 


Aerial photographs have now been made of much of Ontario and several 
million have been made of parts of Canada. Few field geologists will work 
without them if they can be obtained. Nevertheless the study of them is a 
specialized job and little literature exists on interpretation. What there is does 
not often apply to the glaciated and pre-Cambrian areas. During the war it was 
found useful to give specialist courses on the subject of interpreting aerial 
photographs for such purposes as finding guns, defences, troops and even of 
measuring the depth of water over beaches. Courses are needed in use of aerial 
photographs in geology and we certainly need a collection or list of aerial photo- 
graphs that illustrate typical conditions in Canadian geology and a text to explain 
their use is also required. 


Radar Location of Photographic Planes 


During the war radar techniques called Gee and Shoran were developed by 
which planes could accurately locate their position. Development is now pro- 
ceeding at Ottawa towards using such methods for recording the exact position 
in space of a photographic plane each time it takes an air picture. This may 
speed plotting, increase accuracy of maps and enable planes to take lines of 
pictures without gaps and with the minimum of overlap. So large a user of 
aerial photographs as Ontario could perhaps join in this development research. 


Uniformity of Geological Maps 


This Commission might set up a sub-committee or take action tc make 
geological maps in Canada more uniform. From province to province or even 
working in one region the many different scales and conventions used 
on geological maps are noticed. If these could be reduced and made uniform 
it would help prospectors and students alike. There could well be a convention 
as to scales to be used. Of 63 Canadian geological maps recently examined 29 
were on I-inch to | mile scale, but the other 34 were on 16 different scales from 
100 feet to I-inch to 20 miles to I-inch. Admittedly several scales are necessary, 
but not nearly as many as are used. Again different provinces are issuing 
provincial maps on scales of 8, 12, 16 and 20 miles to one inch, so that these 
maps cannot be directly compared. 


The shape and size of maps differs also. Quebec often issues maps of geol- 
ogically interesting blocks, Ontario of townships and Ottawa on a latitude and 
longitude grid. There is much to be said for each choice but the consistent use 
of any one would be better than the present diversity. 


The colours used for the same formations vary from map to map; perhaps 
the U.S. method of printing patterns as well as colours is too expensive and 
there are not enough colours for formations. It would certainly seem possible 
to arrive at standard conventions for symbols such as faults, shear zones, etc. 
The costs of printing maps enters into these matters and perhaps complete 
uniformity can not be reached, but it does seem that considerable simplification 
could be agreed to if the matter were considered. 


Mathematical Research in Geology 


When a sufficiently large number of allied observations have been made 
mathematical methods can sometimes be applied to reduce the many readings 
to simple laws. In few cases in field geology can enough allied observations be 


[141] 


assembled of sufficient precision to make this approach useful. On the other 
hand, another use of mathematics is to make certain assumptions which it is 
agreed are reasonable and from them to show by mathematical methods that 
more complex and less expected results must follow if the assumptions are true. 
In a recent book, “The Dynamics of Faulting,’ Dr. E. M. Anderson of the 
Scottish Geological Survey has used the second method with remarkable success. 
He makes reasonable explanations of how the three classes of faulting can arise 
and what their properties and associations are. He shows why normal faults 
may be expected to have varying strikes but uniform dips, whereas tear faults 
have uniform strikes but variable dips, why intrusions are more likely to accom- 
pany normal faulting than thrusts, how -n the case of tear faults, if the vertical 
movements are known, the direction of probable horizontal movements can be 


predicted. 


As the collection of accurate facts known about geology accumulates, more 
opportunities for application of mathematics will arise. Even when mathematics 
cannot give a complete answer it can often show that some answers are improb- 
able. There is a need to train students in mathematics and physics, since few 
field geologists once started on their career can find time to discipline themselves 
to the study of mathematics, but progress in other sciences has been made by 
more precision and use of mathematics, so presumably progress in geology will 
follow the same direction. 
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THE PROBLEM OF THE CORROSION OF WIRE ROPE 


O. W. Ellis, Ontario Research Foundation 


There are a sufficient number of variables involved in this problem to make 
it somewhat difficult. On this account it is proposed that any investigation 
start with the wire forming the rope, which means that, except that the origin 
of the wire (type of steel, mill practice, etc.) will generally be known—but that 


only in general terms, the following variables will be studied and, where possible, 
controlled. 


He 


Chemical analysis of wire— 


(a) Usual elements. 
(b) Unusual elements. 


(c) non-metallic inclusions. 


. Mechanical properties of wire— 


(a) Tensile properties. 


(b) Fatigue properties. 
(c) Hardness distribution. 
(d) Uniformity of properties along wire length. 


. Structure of wire— 


(a) Microstructure. 
(b) X-ray structure. 


Rope design and rope making practice— 


(a) What effect has the juxtaposition in a rope of wires varying more or 


less widely in mechanical properties upon its susceptibility to cor- 
rosicn>? Rarely are ropes manufactured of wire emanating from one 
lot of steel only. Hence, even in ropes made of wires all of one 
diameter, it could be assumed that differences in potential within a 
wire might exist in corrosive situations. Where rope design calls for 
wires of different diameters, as in mine cable, differences in potential 
due to differences in properties of adjacent wires are almost certain 
to exist in corrosive situations and might, therefore, be of some im- 
portance in speeding corrosion. 


(b) What uniformity of properties can be expected of wire ropes? The 


(c) 


application of magnetic inspection (non-destructive) to rope as it 
issues frcm the rope machines might be considered in this connection. 
It is not impossible that variations in the properties along the lengths 
of wires forming a rope may be completely neutralized when these 
wires are formed into the rope. This problem might be amenable 
to statistical investigation. 


What is the role of the lubricant embodied in the core of the rope? 
What lubricants are presently being used and what new lubricants 
are available? How can the effectiveness of such lubricants be in- 
creased? What are the best ccre materials available? 

In this connection it should be observed that Imperial Oil 
Limited are prepared to collaborate with Ontario Research Founda- 
tion in an attempt to solve this phase of the problem. 
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(d) Would the galvanizing of wire be effective in promoting the resistance 
of ropes to corrosion? How would galvanizing affect the properties 
of ropes? 


(e) What useful ‘nformation can be obtained by tests on small ropes 
:n such a test hoist as is already in use at the Foundation? It may be 
observed that a new and safer test hoist is being designed. 


In partial reply to these questions it can be pointed out that— 

(1) Ropes as small as 34" diameter and geometrically similar to ropes such 
as are used as mine cables can be produced for test by rope manufac- 
turers. 


(2) That the combined effects of tensile, bending (stresses due to the passage 
of rope over the drum) and torsional stresses upon the endurance of 
1/,” diameter ropes are brought out in a matter of about ten days with 
the present equipment. Torsional stresses can be largely. eliminated 
from test ropes by the use of swivels and the effects of tensile and bending 
stresses alone investigated. 


(3) That the effects of the abuse of wire ropes (lack of lubrication, kinking’ 
overstressing, etc.) can be readily investigated in such a test hoist. 


(4) That local and general changes in the magnetic and other physical 
properties of small ropes can be readily investigated in such a test hoist. 


(5) That the effects of centrolled corrosive conditions can be readily investi- 
gated in such a test hoist and that local and general changes due to such 
conditions can be followed by means of non-destructive magnetic testing 
equipment. 


(6) That the effectiveness of deterrents to rope corrosion when rope is 
tested under controlled corrosive conditions can be investigated in such 
a test hoist. ; 


There are, of course, other factors which need tc be taken into account in 
any investigation of this problem. However, a sufficient number of these factors 
and probably the most important, have already been referred to. Their investi- 
gation will involve considerable time and effort. It seems unnecessary, therefore, 
to deal with factors of less importance than those already dealt with. 
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THE PROBLEM OF THE PRODUCTION OF SPONGE IRON 
IN ONTARIO 


O. W. Ellis, Ontario Research Foundation 


At the outset it should be made clear that the problem confronting Ontario 
is not one of electric smelting of iron, which it is understood to be the pro- 
duction of pig iron employing solid fuel as reducing agents and using electric 
power, but is one of production of sponge iron. Such sponge ircn would serve 
as a substitute tor “foreign” scrap. The magnitude of the scrap problem is 
shown by the fact that, at the present time, one Ontario steel company requires 
between 650 and 750 tons of “foreign” scrap every 24 hours. It is most difficult 
to find sources cf such scrap and a sponge iron plant designed to supply all, or 
even part, of this scrap would ease the situation considerably. The question 
resolves itself into an economic one—to supply from 650-750 tons of sponge iron 
every 24 hours using, for example, pre-heated hydrogen as the reducer, would 
involve the producticn of something in the neighbourhood of 15,000,000 cubic 
feet of hydrogen every 24 hours, i.e., assuming that one was desrious of becoming 
entirely independent of solid fuel. 


The production of sponge iron using pre-heated hydrogen—an all-electric 
process—as the reducer represents one extreme of the problem. The production 
of sponge iron using solid reducer and gas obtained by the gasification of solid 
carbonaceous fuel—incidental electricity only—represents the other extreme 
of the problem. The latter extreme it is not the purpose for discussion here. 
What it is intended to do is to present some information regarding the produc- 
tion of sponge iron using (a) highly beneficiated (95% iron oxide minimum) 
ores as the source of the iron and (b) electricity both as the source of heat and 
as the indirect means of providing a gaseous reducing agent, viz., hydrogen. 
The problem of producing sponge iron of a degree of purity suitable for its use 
in the manufacture of steel either in the electric furnace or the open hearth is, 
then, a twofold problem— 


I. Means have to be found for beneficiating the ore, so that the material 
fed to the reducing furnace shall contain not more than a few, at most say five 
per cent of gangue, since practically all the gangue will find its way into the 
sponge iron and will lessen its value to the steel manufacturer. Not more than 
about 5% (many steel manufacturers might consider this figure too high and 
would also insist on a maximum of I'/% silica) of gangue is the ideal which should 
be aimed at, because the cost of slagging off the gangue ina steel-making furnace 
becomes prohibitive if the gangue is in excess of this figure. 


A study must, therefore, be made of means of beneficiating our Ontario 
ores and of the economics of beneficiation and concentration to 95+ per cent 
of iron oxide. This part of the problem could best be studied by the Bureau of 
Mines at Ottawa, who are presently equipped to undertake much of the work 
involved. 


2. While economic means are being investigated to beneficiate various ores 
so as to provide a 95+ per cent iron oxide for reduction, a study of the low 


temperature reduction of beneficiated ores should be undertaken. 


Reduction of the beneficiated ore can be effected by means of solid or gaseous 
reducers. Reduction can be carried out in— 
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1. Rotating kilns. 
2. Hearth roasters. 
3. By-product ovens. 


4. Shafts. 


The reduction of finely divided concentrates can be carried out in furnaces 
of the first three types, but finely divided concentrates must be briquetted and, 
sf necessary, sintered to make them acceptable for treatment in shaft furnaces, 
in which the reducing gases must have free passage through the shaft. Hence. 
the costs of briquetting and sintering always have to be taken into account when 
the economics of reduction in shaft furnaces are being studied. 


The reduction of finely divided concentrates is fraught with some difficulties. 


In the first place, if gangue, even though present in small amounts, is self- 
fluxing and fuses at temperatures below that most suitable for reduction of the 
oxide, agglomeration of the concentrates will occur and free access of the reducing 
gases to the oxide will be prevented. This will be the case whether gaseous or 
solid reducers are employed. 


In the second place, particles of reduced iron tend to weld at temperatures 
usual in low temperature reduction. Welding is facilitated by pressure, hence 
great care has to be taken to avoid the agglomeration due to welding under 
presure of the reduced iron particles. Agglomeration may lead, on the one hand, 
to imperfect reduction, and, on the cther hand, to blockage of the furnace due 
to balling-up of the reduced iron. 


The Rotating Kiln is “far from ideal as a means of contacting active reduc- 
ing gases (not produced in the charge itself) with granular ore particles. This is 
particularly true when the product is sticky, as are reduced pyrite cinders. The 
fundamental limitations of such reduction to the surface layer of the ore bed 
-n the kiln and the probable inability to treat Gnes in a rotating kiln, while surely 
not entirely insolvable technologic problems, militate against a facile demon- 
stration of the economic justification of the process and will probably, even in 
the face of possible modifications of the kiln design and practice, always con- 
stitute an unwarrantable spread between the fuel cost, which has been amply 
demonstrated, and the final cost of production.” (See G. Maier, Sponge Iron 
Experiments at Maococo, U.S. Department of the Interior, Bureau of Mines 
Bulletin 396, Washington, 1936.) It might be added that in all experiments 
so far conducted with rotating kilns thermal efficiencies appear to have been 
sacrificed in favour of simplicity of design and rapid output. Little is likely to 
be gained by further investigations involving the use of equipment of this type. 


The Hearth Roaster has been applied to the reduction of iron oxide by a 
number of investigators. 


For example, a half-hearted attempt was made in 1912 at the New Cornelia 
Copper Co., Ajo, Arizona, to prepare sponge iron from calcine obtained by roast- 
ing pyrite in a Wedge double-junction furnace. This furnace delivered hot 
calcine directly to the reducing zone; the three upper hearths were of the ordinary 
type for roasting sulphide ores and the three lower ones were muffle hearths 
heated with oil from outside fire-boxes. The experiment failed because the 
temperature of the reducing zone was too low (500-700°C) and could not be 
‘ncreased without warping or burning out the muffle. 
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A six-hearth MoDcugall roasting kiln was at one time tried out for the 
Same purpose at Anaconda, Mentana, but without success. 


In both the above experiments the temperature could not be raised to the 
point where the ore was reduced to metal without permanently damaging the 
furnace. In view of the fact that it was furnace design rather than anything 
else which seemed to cause the failure in these and other earlier experiments it 
is not altogether surprising that Republic Steel Corporation were willing to 
install in their new low temperature reduction plant a furnace of the hearth 
roaster type. ““The proposed plant will use the Brassert-Cape low-temperature 
reduction process and is to have a preduction of 100 tons of sponge per 24-hour 
day. The ore to be used will be fine magnetite concentrates produced from 
Republic’s low grade magnetite iron ore mines in New York state. The ore 
will analyze, on a dry basis, about 68.5% iron (or 94.5% iron oxide in the form 
of magnetite) and 5.5G gangue material, of which about one-half will be silica. 
The phosphorus and sulphur contents will both be low. The fuel will be coke 
oven gas from Republic’s new coke oven plant now starting operations at War- 
ren. The gas will contain about 56% hydrogen, will be free from tar products 
and will be relatively low in sulphur content. 


The principal items of plant equipment include a Herreshoff roasting fur- 
nace, gas handling equipment and briquetting equipment. The Herreshoff 
furnace, in which the reduction of the ore takes place, is a multiple-hearth type 
having twelve hearths twenty feet in diameter. The gas handling equipment 
includes two desulphurizing units in which the incoming coke oven gas will be 
further desulphurized to minimize the contamination of the sponge iron product 
with sulphur; a heat exchanger, in which the spent furnace gases will contribute 
part of their sensible heat to the incoming gas; a pre-heater, in which the incom- 
ing gas will be further heated to the desired temperature; a gas washer, which 
will clean the spent gases and condense the excess water vapour present in them: : 
a Cottrell précipitator for removing the remaining dust in the spent gas before 
being returned to the main gas line; and a gas storage tank. The briquetting 
equipment consists of a set of rolls for compressing the hot sponge iron into 
suitable size briquettes, and conveyors for dewatering the briquettes and dis- 
charging them into the product bins. 


The cre will be charged in the top of the Herreshoff furnace and will move 
continuously downward through the furnace, dropping from one hearth to the 
next. Ore movement on each hearth will be accomplished by means of blades 
attached to rabble arms revolving horizontally. As the ore descends through 
the furnace, the moisture will be driven off and the ore heated to the desired 
temperature by means of the sensible heat in the up-rising stream of reducing 
gas. On the lower hearths the ircn oxide in the ore will be reduced to metallic 
iron by means of the hydrogen component of the reducing gas, i.e., the pre- 
heated coke cven gas entering the bottom of the furnace. The hot sponge 
iron will be discharged from the bottom hearth of the furnace directly into the 
briquetting machine, where the material will be compressed into briquettes. 
This work will be done at low pressures and in a reducing gas atmosphere to 
prevent re-oxidation of the metallic iron. The briquettes will then be quenched 
in water and conveyed to the product bins for shipment. The product will 
contain a small amount or un-reduced iron oxide as it is contemplated to remove 
only about 90% of the oxygen present in the iron oxide in the ore. 


The incoming coke oven gas from the main gas line passes through the desul- 
phurizing units, where the sulphur will be reduced to a few grains per hundred 
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et, and then through the heat exchanger and pre-heater will then enter 
the bottom of the Herreshoff furnace, will reduce the iron oxide to metallic iron 
on the lower hearths and will pre-heat the ore on the upper hearths. Upon 
leaving the top of the furnace, the spent gas will pass through the heat ex- 
changer, the gas washer and the Cottrell precipitator and thence to the gas 
storage tank from which it will be returned to the main gas line leading to the 
steel mills, where the gas will be used fer combustion purposes. 


The sponge iron product, containing approximately 88.5% iron, will be 
shipped to the Republic Steel Corporation's steel plant at Canton, Ohic, where 
it will be charged as scrap to the electric furnaces. These furnaces require an 
appreciable tonnage of low carbon scrap free from contamination with alloys, 
and it 1s anticipated that these sponge iron briquettes will satisfactorily replace 
part of the normal scrap charge and thus tend to alleviate, in a small way, the 


present acute shortage of clean scrap. 


cubic fe 


Summarizing, this project constitutes a large scale experimental operation 
for the production of sponge ‘ron and has four distinct factors in its favour: (1) 
a very high-grade iron ore as furnace feed, (2) a very desirable fuel in the form 
of coke oven gas, high in hydrogen and low in sulphur, (3) a critical shortage of 
desirable scrap, thus making the cost of production more of a secondary considera- 
tion, and (4) the utilization of the sponge iron product in electric melting furnaces 
producing a high-grade alloy-free steel that is essential in the war effort. (J. 
Craig; Amer. Gas. Assoc. Monthly, 1943, 25, 4, 147.) 


Unfortunately serious technical difficulties have interfered with the successful 
operation of this furnace. These difficulties are largely connected with the ten- 
dency of reduced iron particles to weld at the temperatures usual in low tem- 
perature reduction. The effects of such welding have been referred to above 
(p. 3). Just such effects have been encountered in the operation of the Brassert- 
Cape furnace, with the result that work at Warren has been abandoned. Even 
the relatively gentle pressure of rabbles on reduced iron is sufficient to cause its 


agglomeration. 

The By-Product Oven was adapted to the reduction of iron ores and con- 
centrates by means of solid reducers, €.g., wood wastes, charcoal, coke, etc., by 
W. H. Smith of Detroit, who, in, the early 30's, operated with some success @ 
plant consisting of five ovens, each of which was capable of producing ten tons 
of sponge iron per day. Each oven was in essence a shaft furnace, rectangular 
in plan (10" wide by 15’ long) and in vertical cross-section (10” wide and 16’ 
high). In each oven the shaft was divided into three zones. —The upper zone, 
constructed of boiler plate, formed the pre-heating chamber; the centre zone, 
the walls of which were built of carborundum brick, formed the reducing chamber; 
the lower one, fabricated of channel formed the cooling chamber. During its 
passage through the centre zone, the charge was maintained at a reasonably 
constant temperature, auxiliary heat being supplied thereto by the combustion 
of oil in flues situated between the ovens. So-called ‘equalizers’ or ‘equalizing 
chambers, were interposed between the flues and the ovens. These equalizers 
served (1) to maintain uniformity of temperature within the ovens and (2) to 
prevent the temperature of the ovens from exceeding about 1700°F. The major 


e heat required for reduction, which is an endothermic process, 


portion of th 
ducing zone—the oil burners 


was supplied by the waste gases formed in the re 
merely provided auxiliary heat, as mentioned above. 


The charge of iron ore and reducing material was introduced into the ovens 
by means of hoppers. It moved downward through the ovens under the action 
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of gravity. The column of material in each oven was supported on a plate at 
_ the bottom of the furnace. This plate was moved slowly and constantly back 
and forth in a direction at right angles to the longitudinal axis of the oven. 
Between the bottom of the cooling chamber and the plate a space of a few inches 
was allowed through which the reduced ore fell from the furnace. The contin- 
uous discharge of reduced iron through this space ensured the descent of the 
charge. The rate of descent of the charge was in the neighbourhood of | foot 
per hour. Constant movement of the charge was found essential to prevent 
welding of the reduced material to the furnace walls. 


By the time the charge of ore and reducer had reached the centre zone in 
the furnace it had attained the temperature of reduction. This temperature 
varied somewhat according to the ores being reduced. Naturally the charge 
_was held at the reduction temperature, i.e., within the centre zone of the oven, 
for about one and a half hours. When reduction was complete the charge 
descended through the lower zone, i.e., the cooling zone, where it was cooled 
by means of air or water. When air was used as the ccoling agent the hot air 
resulting from cooling was used in the combustion flues. Where water was used 
for cooling the heated water was used in steam boilers. 


In the Smith process an excess of reducer was ordinarily employed. On 
this account the products of reduction were passed over a magnetic drum con- 
centrator to remove the unburned carbon. This unburned carbon was returned 
to the furnace as part of the reducer for a fresh charge of cre. 


| It is of interest to note that Smith supported the view that beneficiation of 
iron was accomplished mere readily after the reduction of the iron than before. 
In some opinions this still remains to be proved. 


The finely divided sponge iron obtained from the magnetic separation was 
briquetted. It could be used in this form or could be sintered at about 2000°F 
if it had to be shipped any great distance. 


| 
} 
| 


| Smith, in his ovens at Detroit, was using high-grade ore. The briquettes 
he obtained had an average content of 99% Fe, with less than 0.5%C. 


Of processes involving the use of a Shaft Furnace the Wiberg is apparently 
the most successful. A full description of the Wiberg process recently appeared 
in “Iron Age” (Swedish Sponge Iron—Einer Ameen, Iron Age, 1944, 153, pp. 
95-59, 150 (January 20th, 1944) pp. 56-65 (January 27th, 1944). In view of the 
availability of information regarding this process it is unnecessary to give details 
of it here. The fundamental idea behind this process is as follows—‘‘Sintered 
or lumpy ore, high in iron, is charged into a shaft furnace or other type on the 
tounter-flow principal. In the lower part of the shaft carbon monoxide js intro- 
luced at the temperature of 1650-1830°F. While passing through the shaft the 
yas reduces the ore to iron and in the process the carbon dioxide in the gas rises 
o 25-30% —corresponding approximately to the equilibrium existing at 1630- 
830°F between C, Fe, COz and CO. About 75% of the gas thus formed is 
*vacuated from the shaft by means cf a fan and is forced thoough a carburetor 
vhere the COz, in passing through an incandescent layer of carbonaceous material, 
3 converted into carbon monoxide, which is again introduced into the lower 
yart of the shaft. Since the reaction CO.+C=200 is endothermic, heat must 
‘e supplied to the carburetor. This is done electrically. 


That portion of the gas (about 25%) not circulating through the carburetor 
Ontinuously causes a pre-reduction of the ore, whereby the COs contents of 
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the gas is further increased. The carbon monoxide still remaining in the gas 
is finally burned in the upper part of the shaft where air is introduced, thereby 
preheating the ore to 1650-1830°F. As an excess of air is used in the preheating 
zone the ore is partially oxidized. Simultaneously a partial elimination of sulphur 
takes place. 


The lower part of the shaft is designed tis form a cooling chamber in which 
the sponge iron is cooled and finally discharged.” (ibid). 


It is suggested that the attempt be made to adapt a furnace of somewhat 
novel design to meet Ontario conditions. The plan is to combine features of 
certain types of Hearth Roaster and of the straight-line By-Product Oven in 
one unit. Using an oven of about the same dimensions as the Smith furnace 
-t would be fitted it with a series of, say, 16 ft. long straight-line slightly sloping 


” 
a 


- 


(from centre line to edges) hearths, set one above the other. The top hearth 


would be charged from above with powdered ore or concentrates. Communica- 
tion between this hearth and the next would be provided by two parallel slits 
extending the full lengths of both sides of the hearth. Through these slits the 


charge would drop onto the second hearth, the charge being caused to move © 


from the centte to the sides of the top hearth by continously vibrating the hearth. 


The second slightly sloping (from edges to centre line) hearth would be provided — 
with a single slit extending the full length of the longitudinal axis of the hearth. — 
Through this slit the charge would be directed to the third hearth and so on 
downwards, the positions of the slits in the hearths alternately changing from ~ 
the centres to the outsides of the hearths. In short, each reducing unit would — 


consist of a series of chambers about 16 feet long, of sufficient height to allow 
the charge to progress down each hearth under the action of vibration and from 


12 to 14 inches wide. These chambers would be set one above the other and 


through them the charge would be made to progress slowly under the action (1) 


of vibration, and (2) of gravity. The first three or four of these chambers would 


serve as pre-heating chambers, in the next few reduction would be completed | 


as the charge descended, while the bottom three or four chambers would serve 
as cooling chambers. 


If electrolytic hydrogen were used as reducer, reduction would be brought 
about by introducing the pre-heated gas into the lowest of the reduction cham- — 


bers. The hydrogen would pass over and through the descending charge. Most 
of the water vapour and such excess hydrogen as remained after reduction would 
be drawn from the system at the top of the reduction zone, passed through the 
gas washer to condense the water vapour and thence to the pre-heater where it 
would join the main supply of hydrogen. Enroute to the gas washer most of 
the sensible heat in the hydrogen and water vapour would pass to the cell room, 


where it would be electrolyzed to provide more hydrogen. It would, of course, — 


not be the only source of distilled water. Until such time as a use was found 


for oxygen the latter would go to waste. New uses for oxygen in the steel 


industry are now being investigated. 


The main advantage of using a furnace of the above design would lie in its” 


simplicity. The reduction zone could be built of refractory bricks of standard 


design, which, when worn, could be replaced readily. The pre-heating and 


cooling sections could be built in part of refractory brick and in part of steel | 
(plate and section). New units could be erected alongside old units; certain 


of the refractory walls could, with advantage, be made common to adjacent 
units as plant expansion was called for. The erection of such furnaces right on 
ore properties should not be difheult. q 
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_ Another advantage of the above type of furnace lies in its adaptability to 
the treatment of finely-divided ore or concentrates. In this respect it is similar 
to the Brassert-Cape furnace, which also can accommodate finely-divided ores 
or concentrates. 


Yet another advantage of the above type of furnace is that it could be used, 
when desired, for the reduction of ores and concentrates by means of solid reduc- 
ers, indirectly as in the Brassert-Cape (producer gas) and Wiberg (carburetted 
COz) processes. In this case part of the gases resulting from reduction would 
be extracted from the system at the top of the reduction zone and passed either 
to a washer, etc. (Brassert-Cape) or to a carburetor to be transformed into carbon 
monoxide (Wiberg). In essence, the furnace would become a shaft furnace. 


As an experimental unit this furnace, because of its versatility, seems to 
have great possibilities. Even as a production unit it seems to offer some advan- 
tages over previcus designs. It should be noted that the heat of reduction 
would be supplied, as in the Brassert-Cape and Wiberg processes, by means of 

_ a gaseous reducer pre-heated to 1650-1830°F. The main theme is that the furnace 
operator in Ontario should aim at being, as far as possible, independent both of 
solid reducer and solid fuel. It is not the writer’s intention to discount the 

_ value of carbonaceous materials both as solid reducers and as sources of reducing 

gases. There is absolutely no reason why consideration should not be given to 
the use of the wastes of our forests resources, nor to overlook the importance’ of 
coal and coke in this connection. Two points should be noted, (1) that a very 
versatile furnace is available for investigation and for probable reduction of 
sponge iron, and (2) that, if Ontario is to be entirely independent of the outside 
world it has at least 4 sources of reducer and fuel. 


1. All electric— 


(a) Reducer—pre-heated electrolytic hydrogen. 
| Fuel—electrical energy supplied to pre-heater. 


2. Part electric— 


(a) Reducer—producer gas made from waste forest products. 
Fuel—electrical energy supplied to pre-heater. 


(b) Reducer—carbon monoxide made from waste forest products in 
electrically heated carbureter. 


Fuel—electrical energy supplied to pre-heater. 
(c) Reducer—Solid waste forest products. 


Fuel—electrical energy applied externally to furnace as, for example, 
in Smith process. 


The use of lignite in conjunction with, or in place of, waste forest products 
May merit consideration. 


It will be clear that, before any large scale operations were started a thorough 
investigation of the probable cost of producing electroyltic hydrogen on the above 
scale would have to be made. Dr. Westman of the Ontario Research Foundation 
has estimated that ‘‘For a 3 MM per day capacity plant, operating cells at 2.0 
volts and 100 per cent. load factor, the cost exclusive of power was 15.3c/M of 
ts gas; the power cost was equal to the other costs when the a.c. power rate 
was 0.16c per kilowatt-hour (10.5 $/h.p. yr.) and was twice the other costs 
when the a.c. power rate was 0.32c per kilowatt-hour (20.9 $/h.p. yr.).”” These 


ih] 


figures (1930) may require some modification in the light of more recent available 
information on the subject. 


At the same time it is suggested that a small furnace (10 tons Fe/24 hours) 
be erected of the design suggested above to test out its value as a reducing unit. 
At first it might be operated on the Wiberg principle, i.e., in conjunction with a 
carburetor using charcoal as the source of carbon monoxide. Without altering 
its design in any way the same furnace might later be employed in conjunction 
with other devices for the production of reducing gas. If necessary, the furnace 
could be designed initially to allow of its use, when necessary, as a reducer of 
concentrates with solid reducers. This would involve external heating of the 


reducing chambers by electrical or other means (vide Smith prcecess). 


To sum up, it 1s suggested (1) that an investigation of the economics of 
using electrolytic hydrogen as a reducer be undertaken, and (2) that a small 
pilot plant of novel design, adaptable to various processes, be erected and used 
‘n the semi-commercial reduction of Ontario ores and concentrates. 


RECOMMENDED PROJECTS—MINES, MINERALS AND METALLURGICAL 
RESEARCH, 1947-48 


Title Agency Capital Operating Total 


Iron Ores........- Ontario Research Foundation......... $10,000.00 $16,000.00 $24,000.00 | 
Cable Research... .Ontario Research Foundation......... 2,000.00 18,000.00 20,000.00. 
Unclassifiediae yet. 5 ic + cee) 508% nope tenes uaa a eee as ei aes eee 56,000.00 


$100,000.00 
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: Hon. Ray Lawson, O.B.E., 


nL ieutenant-Governor of the Province of Ontario. 
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‘AY IT PLEASE YouR Honour: 


The undersigned has the honour to present to your Honour the Final 
port of the Ontario Research Commission. 


a.) 


Respectfully submitted, 


D. R. MICHENER, 
Provincial Secretary. 
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January 6th, 1948. 


THE HONOURABLE D. R. MICHENER, 
Provincial Secretary, 

Province of Ontario, 

Parliament Bldgs., 

Toronto, Ont. 


Dear Mr. Michener: 


It is my privilege to transmit herewith the Final Report of the Ontario 
Research Commission pursuant to Order-in-Council dated August 28th, 1945. 


In presenting this report I should like to express the appreciation of the 
Commission for the assistance they have received in the conduct of their work 
from the many groups with which they have been associated. They have 
received whole-hearted support from the members of the various Dominion 
and Provincial Government departments, the staffs of the universities, indi- 
viduals and companies in the industrial field, the Canadian Manufacturers’ 
Association and technical groups in Canada, the United States and Great 
Britain. 


I have the honour to be, sir, 
Your obedient servant, 


Rost. C. WALLACE, 
Chairman. 
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TERMS OF REFERENCE 
ONTARIO 
| EXECUTIVE COUNCIL OFFICE 


) Copy of an Order-in-Council approved by the Honourable, the Lieutenant- 
- Governor, dated the 28th day of August, A.D. 1945. 


Upon the recommendation of the Honourable the Prime Minister, the 


Committee of Council advise that pursuant to the provisions of The Public 
Inquiries Act, R.S.O. 1937, chapter 19, 


Dr. R. C. Wallace Dr. R. K. Stratford Dr. T. H. Hogg 

E. Holt Gurney Dr. G. I. Christie! Dr. C. E. Burke, and 
| Dr. Sidney Smith H. M. Turner Dr. W. Sherwood Fox 
| W. E. Phillips Dean C. R. Young 


be appointed commissioners to inquire into and report upon all matters con- 
cerned with scientific and industrial research as they affect the Province of 
Ontario and in particular to inquire into and report upon, 


| 
| 
| 


(a) any matter relating to the utilizing of scientific personnel and scientific 
facilities; 


(b) any application or request to the Government of Ontario for financial 


support for any project within the field of industrial and scientific 
research; 


a — 


(c) the co-ordination of the activities of existing and prospective research 
| units which are supported in whole or in part by public funds; and 
| 
{ 


(d) the integration of research activities within the Province of Ontario 
with research activities outside the Province of Ontario. 


| The Committee further advise that Dr. R. C. Wallace be appointed 


chairman of the Commission and that Professor J. O. Wilhelm be appointed 
‘Secretary of the Commission. 


| And the Committee further advise that the said Commissioners shal] 
‘have the power to summon any person and require him to give evidence on 
oath, and to produce such documents and things as the commissioners deem 
‘requisite for the full investigation of the matters into which they are appointed 


to examine, by subpoena signed by the chairman or by any one of the com- 
‘Missioners hereby appointed. 


) 
| 


{ 


Certified, 


C. F. BULMER, 
Clerk, Executive Council. 


| 1During a portion of the time Dr. G. I. Christie was unable to attend the Commission meet- 


ings on account of illness. Mr. W. R. Reek, President of the Ontario Agricultural College, acted 
in his place. 


ONTARIO 
EXECUTIVE COUNCIL OFFICE 


Copy of an Order-in-Council approved by The Honourable the Lieutenant- 
Governor, dated the 23rd day of July, A.D. 1946. 


The Committee of Council have had under consideration the report of 
the Honourable the Provincial Secretary, dated July 18th, 1946, wherein he 
states that,— 


WHEREAS, under the provisions of The Public Inquiries Act, a Com- 
mission under the Great Seal bearing date the twenty-eighth day of August, 
1945, appointed Dr. R. C. Wallace et al to inquire into and report upon 


(a) any matter relating to the utilizing of scientific personnel and scientific 
facilities; 


(b) any application or request to the Government of Ontario for financial 
support for any project within the field of industrial and scientific 
research; 


(c) the co-ordination of the activities of existing and prospective research 
units which are supported in whole or in part by public funds; and | 


(d) the integration of research activities within the Province of Ontario 
with research activities outside the Province of Ontario; q 


AND WHEREAS it is deemed expedient that E. T. STERNE of the City of 
Brantford should be associated in the said inquiry; 


The Honourable the Provincial Secretary therefore recommends that, 
pursuant to the provisions of the said The Public Inquiries Act, the said E. _ 
STERNE be appointed a Commissioner for the purposes in the aforesaid Com- 
mission contained and recited to be associated for that purpose with the 
_ Commissioners therein named, fully and effectually giving and granting unto 

the said E. T. Sterne all and every the like powers given and granted by the 
said Commission to the said Commissioners as if the said E. T. Sterne had 
been appointed by the Commission aforesaid. 


The Committee of Council concur in the recommendation of the Honour- 
able the Provincial Secretary, and advise that the same be acted upon. 


Certified, 
C. F. BULMER, 
Clerk, Executive Council. 
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ONTARIO RESEARCH COMMISSION 


GENERAL STATEMENT 


) On December 4, 1946 the Ontario Research Commission submitted to 
the Provincial Secretary a report of progress!. Since this was purposely 
made a full and comprehensive statement of the field to be reviewed, of the 
problems discovered and of the Commission’s treatment of these problems, it 


is possible to cast the Final Report, which is submitted herewith, in briefer 
and more summary form. 


“1. THE TASK 


The task assigned to this Commission is set forth in the terms of reference 
of an Order-in-Council dated August 28, 1945. This is 


‘ 


‘, . . to inquire into and report upon all matters concerned with scientific 
and industrial research as they affect the Province of Ontario and in 
particular to inquire into and report upon, 


re. (a) any matter relating to the utilizing of scientific personnel and 
| scientific facilities; 


financial support for any project within the field of industrial 


(b) any application or request to the Government of Ontario for 
| and scientific research; 


(c) the co-ordination of the activities of existing and prospective 


| research units which are supported in whole or in part by public 
funds; and 


(d) the integration of research activities within the Province of 
Ontario with research activities outside the Province of Ontario.”’ 


2. THE COMMISSION’S INTERPRETATION OF THE GOVERN- 
_ MENT’S INSTRUCTIONS 
| 

The Commission conceives it to be its primary duty to convey to the 
Government its interpretations of the terms of reference just quoted by which 
the Commission has been guided. 

Definition of Research 


In order that the Government and the Commission may be sure that they 
are speaking about the same things, they must employ the same terms and 
definitions. One cannot do better than to adapt, with a few changes, to the 
situation in Ontario the classification and description of research under the 
headings of Pure or F undamental Research, Background Research, and 


Applied or Practical Research, set forth in a report? recently published in 
Ottawa. 


9 


1Interim Report, Sessional Paper No. 47, 1947. 


. *Research and Scientific Activity, Canadian Federal Expenditures—1938-1946, Page 11. 
see Appendix XII. 
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General Program 


In the first place, the Commission understands that it does not lie within 
its province to consider the technical problems involved in the detailed planning 
and conduct of the research efforts encouraged by the Commission. The 
Commission is concerned, rather, to provide the Government with a program 
of research which is based upon the best scientific advice available in Canada 
or elsewhere, and to make certain that this program can be applied directly 
to the formulation and execution of Government policy. The Commission 
is also concerned to recommend to the Government a plan of organiza- 
tion of research which is designed to ensure that the scope and balance 
of the program are such as will direct the application of scientific 
knowledge and effort into those fields which offer the brightest promise 
of yielding returns of permanent value to the Province, that the funds 
made available are adequate and proportionate to needs, and that 
such funds are used to the best advantage. 


The report which the Commission submits herewith is to be regarded 
as “final”? only in the sense that it is the final report of this Commission as 
such. The entire experience of the Commission leads it to share fully, in 
reference to Ontario, the view recently expressed in Great Britain by a highly 
competent authority on research:' “.... It is too early to decide what the 
ideal Government organization for research should be. The organization 
for fostering scientific research must remain for many years in a state of active 
development.’’ Consequently, it would be most harmful to the public interest 
to regard this report as ideal, since manifestly the suggested program will of 
necessity be subject to a process of evolution. 


3. WHAT THE COMMISSION HAS ACCOMPLISHED 


(a) General Statement. The experience of the Commission and what 
it has accomplished up to the present constitute a basis on which are built 
the recommendations the Commission submits in this report. The facts 
involved are set forth here at first in a general statement. . 


1. In the early months of its service the Commission succeeded in bringing 
together most of the leading workers in each field of scientific research in 
Ontario. This is the first time in the history of the Province that this result 
has been achieved. 


2. Through the numerous conferences that ensued between the Commission 
and the scientific workers the Commission was able to initiate an active and 
practical system of co-ordination of effort in and among the several fields 01 
research in the Province. 


3. One result of these conferences was that they supplied the Commission with 
materials out of which the Commission constructed in a number of fields pro: 
grams of research which were undertaken immediately: in some fields thes 
programs consist of extension of investigations already under way and it 
others of entirely new endeavours. This work during the fiscal year 47-48 
will involve expenditures in the various research fields of approximatels 


1Government Research and Development in Great Britain—Nature, Sept. 20, 1947, pag 
379: Sir Edward Appleton, British Commonwealth Scientific Conference, London, 1946, Repor 
of Proceedings, Cmd. 6970, page 15. 
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$300,000.00. The work is under competent direction of research workers 
in the universities and the Ontario Research F oundation. 


4. The diverse experiences and observations of the Commission have afforded 
| the material required as a foundation on which the Commission can now 
| construct a continuing permanent plan for the organization of research effort 
| in Ontario, a plan which the Commission can confidently recommend to the 
| 


' Government as promising to achieve the purpose set forth previously in this 
report.! 


, 9. From the outset the Commission studied with care the existing and pros- 
iective facilities for the training of research workers in order to ascertain 
| whether they were adequate to meet the needs. In the light of the limitations 
, revealed by the study the Commission, even in its first year of service, recom- 
mended the establishment of a system of fellowships as the first and indis- 
pensable step towards providing for the training of a competent personnel. 
| During the present academic year the Government provided an appropriation 
of $50,000.00. 58 students have been assisted by scholarships to a total of 
$44,275.00. The profitable experience afforded by the operation of this 
system has prompted the Commission to recommend it as a necessary instru- 
/ment of permanent policy. 


(b) Expanded Statement. The obvious first step of the Commission 
| was to determine the several fields of scientific research with which the 
| ian is concerned. The Commission has held twenty-two meetings, 
some of which extended over three days. Individual members of the Com- 
mission in addition have attended meetings of the Advisory Committees and 
on occasion have acted as Chairmen to them in the preliminary stages of 
their organization. The personnel of the Advisory Committees is given in 
_the Appendices. The administrative office at 43 Queen’s Park has been the 
centre for almost daily informal meetings of research men. Special efforts 
"were made to keep visiting scientists in touch with the activities of the Com- 
‘mission by arranging visits and conferences. 


Various Fields of Research 


| 
if 


A careful survey revealed that the fields which stand out with marked 
‘individuality are: 


Agriculture 

Fisheries and Wildlife 

Forestry (Production and Utilization) 
Industry (both large and small) 
Mines, Minerals and Metallurgy 
Soils 

| Highways” 

Industrial Wastes” 

| Aerial! Surveys.” 


See Page 2, supra. 


*These are of a more general character in that they overlap in some degree upon one or more 
other fields. 
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Committees and their Work 


In order to secure the fullest possible amount of authoritative data upon 
research in all these fields, the Commission has instituted in each field a Com- 
mittee composed of persons who are best acquainted with that field. Since 
a Committee includes, in addition to workers in scientific research, representa- 
tives of both federal and provincial departments charged with the adminis- 
tration of natural resources, as well as representatives of interested industries, 
the Commission is convinced that the representation thus provided is satis- 
factorily comprehensive. For the guidance of each Committee its function 
has been clearly outlined by the Commission: 


(a) to survey its specific field thoroughly: 


(b) to report to this Commission such facts as it may find regarding the 
status of the research in that field, and, further, to report upon the 
existing facilities and trained personnel required; 


(c) to recommend the means for applying scientific knowledge. 


By means of this division of duties among the several Committees the 
Commission has been able to attain two results of primary importance: 


(a) a manageable co-ordination of the great volume of diverse material 
submitted by the Committees; | 


(b) a clear conspectus of the real problem and of the active program 
required in the whole territory of research in Ontario. 


The Main Advisory Committees have held approximately 40 meetings, 
the Sub-Committees 20, and Executive Committees held 17 meetings. Most 
of the meetings were held in Toronto but some were held in other places in the 
Province which are of special interest to the particular committee concerned. 
This permitted discussion of local problems, since interested scientists in 
the area were invited to sit with the Committees. ] 


The research activities under the Committees are too numerous to list 
or to describe here, but a few examples outlined briefly will indicate the way 
in which the committee system functions. 


1. The Committee on Mines, Minerals and Metallurgy set up a sub-committee 
to investigate the problem of mine cable or wire rope. This sub-committee 
with the co-operation of the Ontario Research Foundation has begun work, 
is preparing a general bibliography and is fabricating a variety of different 
ropes under controlled conditions. These ropes will be put into service and 
accurately observed during their period of use. Concurrently, apparatus is 
being constructed which will test ropes in the laboratory under plant con- 
ditions. 


2. Another problem of the same Committee has to do with the production of 
sponge iron from Ontario ores. As a step in the investigation, fifty-five tons 
of Steep Rock ore was sent to Sweden and put through a Wiberg furnace. 
A report on the progress of this work is being prepared. 


3. The Committee on Fisheries and Wildlife has initiated an important and 
comprehensive program on Lake Erie. The program comprises a study of 
(1) chemical conditions of the water in regard to oxygen, carbon dioxide, 
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acidity, alkalinity, silica, nitrogen and phosphorus content; (2) physical 
conditions of the water in regard to temperature gradients and light penetra- 
tion; (3) miscroscopic plant and animal populations; (4) the nature of the 


lake bottom; and (5) the spawning and early growth of the commercially 
valuable fish. 3 


_ Scholarships 


The system of scholarships instituted by the Government of the Province 

_ and administered by the Commission has already proved its worth and should 

be continued. It enabled the Commission even in the first year of its existence 

| to assist many promising students and to inaugurate several very important 

research projects. As the system continues to function the numbers and 
' quality of skilled scientists will be rapidly enhanced. 

| In 1947 fifty-eight scholarships have been provided amounting in all 

_to a value of $44,275.00. The students are at all stages of their graduate 


courses and the distribution among subjects and the universities is shown 
| in Appendix X. 


Economics and Statistics 


From the outset the Commission has conferred frequently with the Ontario 
Bureau of Statistics and Research and with the Economic Research Branch 
of the Department of Reconstruction in Ottawa. This association has been 
of great value in revealing the intimate connection that often exists between 
scientific research and economic research, and has emphasized the fact that 


ee rreatly it is advisable to make an economic survey before undertaking a 
\research. 

| 
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4. RECOMMENDATIONS 


Your Commission recognizes that decisions on matters of general policy 
concerning scientific and industrial research must remain a function of Govern- 
ment, such decisions to be reached through the medium of a Cabinet Com- 
mittee or through such other means as the Government may find most appro- 


priate. Your Commission respectfully submits the recommendations which 
follow: 


Permanent (a) That a permanent Commission or Advisory 
Advisory Council! be set up to continue to guide the research 
Council activities of the Province in such a way as to take 


advantage of the organization and undertakings 
already instituted by the present Commission. 


The Commission conceives the chief functions of 
the Council to be: 


Advise | I. to advise the Government as to the financial 
| Government aid required to carry out each successive annual 
as to relative program of research; also to correlate all research 
needs for aid projects supported by the Government with a view 


to ensuring that the amount of research devoted 
to the various kinds of the Province’s natural 
resources and the moneys appropriated therefor 
be distributed in just proportion among them: 


Welcome advice a. to receive and weigh representations from any 


from all sources authoritative source within the Province concern- 


Advise various 3. to advise the Government as well as industrial 


| 


} 
| 
| 


| 


ing the needs of research in all fields; 


interests as to and other interests, according to the needs of 

best means of either or of both, in their selection of the most 

investigation satisfactory means of undertaking specific re- 
search projects; 

|Research _ 4. to institute some form of service, either inde- 

information pendently or in co-operation with other agencies, 


as the Council may deem best, -to promote the 
distribution of information concerning research 
and its results, especially information pertinent 
to the various interests of Ontario: and also to 
assist in the preparation and publication of 
appraisals of scientific information not available 
through the usual channels. 


To encourage 5. to institute some form of co-operative research 
co-operation in which industry and the Government participate 
between in financial support in some such form as obtains 
Government in the Industrial Research Associations of Great 


and Industry Britain; 


1The proposed permanent or Advisory Council will from this point onwards be referred 
to as the Council. 


a5.) 


Scholarships 


Reports 


Committees (b) 
in all fields of 
research 


Statutory grants (c) 


6. to assist, through the maintenance of a system 
of scholarships and other approved means, in 
providing, on an increasing scale proportionate 


to requirements, for the training of a competent 


research personnel; 
7. (i) to provide the Government periodically with 


comprehensive reports which set forth clearly the 


progress of the research activities within the 
Province; 


(ii) to encourage the publication, chiefly for the 
information of the general public, of sober factual 
statements, cast in non-technical, readable lang- 
uage, of the research activities sponsored by the 


Council, the purpose of such publications being 


to preclude unwarranted expectations of greater 
and speedier results than can be justified. 


That in each major field of research there be 
instituted a Committee composed of representa- 
tives of all important divisions of the field, the 
function of the Committee being to assist the 
Council in the discharge of its functions by: 


1. maintaining a continuous survey of the needs 
and developments in its field; 


2. keeping the Council informed concerning the 
findings of the surveys; 


3. reporting to the Council the Committee’s 
judgment as to allocation of approved research 
projects, and also as to estimates of the amounts 
of money required to support them all and sever- 
ally; 


4. assisting in assembling, analysing and inter- 


preting information relating to the field of each 
Committee’s particular competence. 


Finances. 


1. That the Government assure the Council of 
the provision each year of a minimum statutory 
grant of funds; this is required to meet the ex- 
penses of: , 


(i) the full time executive office of the Council 
and the Committees; 


(ii) the expenses of the Council and the Com- 
miittees ; 

(iii) maintaining annual scholarships, and spe- 
cial ‘‘grants-in-aid”’; 

(iv) securing the uninterrupted support of long- 
term research projects not otherwise provide 
fOr: 
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(v) such service or services as may be set up to 
provide for the publication of reports and the 
distribution of information regarding re- 


search. 
_ Annual 2. The Commission regards it as obvious that 
appropriations annual grants, some appropriated expressly to 


meet the cost of short-term projects, and others 
to enable the Council to respond promptly to 
emergent situations in reference to research, will 
also be required. 


_ Responsibility 3. The Commission holds the view that the ad- 
for ministration of the finances involved in the sup- 
administration port of programs recommended by the Council is 
of finance logically the function of a Department of Govern- 


ment and not of the Council. 
Special nature of research 


As the Commission proceeded in its investigations it became more 
and more aware that the unique nature of true research is a factor that 
must always be borne in mind if the object of research is not to be 
imperilled. Research is veritably a ‘‘sensitive plant’’ in the realm of 

higher human endeavours. Hence, the strict application of a rigid 
administrative system to some kinds of research work may, through 
creating an atmosphere inimical to the conduct of research, cause 
great waste of time, money and effort. F lexibility should be allowed 
‘to the degree that affords the greatest freedom compatible with safety. 


| 
j 


Flexibility is important in securing the right man for the right job and 
in the financial control of the project which has been entrusted to 
him. The Commission hopes that the Council whom the Government 
may appoint to succeed the Commission will make provision to review 
the situation periodically in order that such freedom and flexibility 
‘are maintained as a practice. 


S_gENERAL OBSERVATIONS ON GOVERNMENT AND INDUSTRIAL 
m® RESEARCH AS APPLIED TO ONTARIO 


Provincial Government has a responsibility for research 


f 


In the light of its long and comprehensive survey of the conditions ob- 
taining in regard to scientific research the Commission clearly sees the reasons 


why the responsibility for supporting a large program of research rests upon 
the Government of Ontario. 


1. In the first place, Canada is too large a country to warrant it entrusting 
the whole program of scientific research solely to one organization. 


| 2. The more modest proportions of the Province offer the conditions 

that promise more rapid progress in certain kinds of research. The 
control over the natural resources of the Province are a constitutional 
Tesponsibility of the Province. Research into better methods of 
improving and utilizing the natural resources is also a provincial 
responsibility. 


>< 


iy 


3. Ontario is the largest and most highly industrialized of the provinces; 
by reason of her distinctive geographical situation and the vast variety 
of her resources, she has a large number of research problems that are 


peculiarly her own. 


The Commission, therefore, holds it to be a normal function of the Govern- 
ment of the Province to take a leading part in promoting, co-ordinating and 
supporting financially an extensive program of approved effort in this broad 
realm. The program covers many fields which, though lightly overlapping 
upon each other in some instances, are nevertheless to be regarded for practical 
purposes as separate. The measure of the responsibility of government in 
each field should logically be deduced from the measure of the importance of 
each field, both absolutely and relatively, in the economic and other interests 
of the people. 


Dominion-Provincial Division of Funds 


In order that expenditures for research be allocated in proper proportion 
as between the Dominion Government and the Provincial Government, it is 
imperative that an active liaison be maintained between the two governments. 
The Commission is of the opinion that if the most effective benefits from 
research are to be assured, each research unit should be close to the ultimate 
beneficiary. In order to make sure that the highest degree of co-ordination 
obtains between the two governmental agencies it will be necessary in the 
case of each project to determine carefully at the outset and to re-examine 
frequently thereafter the division of responsibility for conducting the investi- 
gation concerned and for the provision of the funds supporting it. It is a 
matter for profound regret that at present statistics on governmental expendi- 
tures for research are very indefinite and are compiled on a diversity of bases. 
Hence they do not permit one to make more than very general statements 
on their authority, nor even to make comparisons among them that have any 
meaning of value. As prevailing vaguenesses are abated, in like proportion 
will the division of responsibility for conducting and financing certain kinds 
of research become more sharply defined. 


Proportion of Government Aid 


The amount of financial aid for research provided by all agencies, including 
the Government of the Province, and, hence, the sum of the research efforts 
made possible by this aid, fall very far short of meeting the host of existing 
needs. f 


The deficiencies in research facilities and activities in Ontario which the 
Commission has found in its survey are thrown into high relief when compared 
with the statistics in regard to research under other governmental jurisdictions. 
It is not possible to arrive at a fair comparison. Some figures quoted are: 
8/10 of 1% of national income in Britain, 1% projected in U.S.A. and an 
estimated 1% in Russia. In agriculture in Ontario with a productive value 
of more than $400,000,000.00 only $300,000.00 is being spent on research this 
year.! . 


1See Appendix XI. 


_No unnecessary duplication 

| : 

The Commission has found through the activities of the Committees 
| that there is no wasteful duplication of research. 


One must not assume, however, that there should never be any duplica- 
tion of research effort. On the contrary, certain special problems may arise 
in the investigation of which positive advantage may be gained if several 

workers are undertaking concurrent research directed to the same end. The 
inevitable differences among the workers in regard to points of view, knowledge, 
experience and technique, would promise a more exacting testing of methods 
, and results, and, possibly, also hasten the attainment of objectives. 
— 

Personnel in 
| The supply of trained personnel is far below the number needed to carry 
on the program of research for which financial support is available even now. 


That the existence of a sufficiently large and highly trained staff is the 
prime prerequisite to carrying out successfully a worth-while program of 
‘Tesearch is patent to everybody. There are occasions when improvised 
‘physical facilities may serve satisfactorily but only when at the same time there 
lis the trained staff to direct the improvising. But personnel can never be 
improvised, since there is no substitute whatever for the highest type of skill 
and training involved. It is of the utmost importance not only that the 
number of scientists be adequate but also that they be distributed among the 
several fields of research in proportion to the relative needs of these fields. 
Tt will be one of the duties of the Council to determine at the outset the nature 
‘and extent of all physical facilities required, and the numbers and composition 
of the personnel needed to carry Out the programs of research outlined. This 
will enable the Province to maintain material and personnel at proper levels. 
= 
Universities chief training school of personnel 


} 


| The duty of providing a trained research personnel rests chiefly with the 
universities. The Commission is fully aware that it is without authority to 
recommend financial expenditures other than those required for the support 
of research. N evertheless, it believes it to be its duty to call attention to the 
existence of an unavoidable combination of factors, one of them being outside 
the Commission’s purview, upon whose internal balance hinges the success or 


failure of any large scale program of research. These are, in order of import- 


ance and timing: the universities, the research force, the investigation, the 
‘esults. These are like a row of children’s building blocks: if the first falls, all 
he others fall in sequence. If the universities are without sufficient means 
0 train increasing numbers of research workers, the force will be hampered, 
sesearch will languish, results will be scanty and disappointing, because 
Intario will be unable to keep her position in relation to the rest of the world. 


sovernment department training 
| The policy of offering to university graduates and undergraduates summer 
‘mployment under departments of government in activities involving actual 
€search endeavour affords sound practical training in certain fields. 


[igh] 


At present the influences that have the greatest effect in retarding enlist- 
ment in the ranks of research workers in Ontario are two: (a) uncertainty as 
to the probability of finding enough openings for employment in Canada in 
the fields in which the candidates are trained; (b) the glaring fact that at the 
same level of employment and of the workers’ scientific training the scale of 
salaries in Canada is lower than that obtaining in the United States. This 
adverse effect would be appreciably offset if the Government would soon 
adopt a general policy of expanding the employment of scientists. 


Distribution of technical information 


A great part of scientific knowledge which has resulted from research 
would be of great value to the Province if it could be more fully utilized. 


It would seem to be a duty of the Council to devise and progressively to 
evolve some systematic means whereby such scientific knowledge can be made 
more readily available than it now is for those to whom it may be of benefit. 
True, Canadian scientific and technical workers are not entirely without 
sources of this kind of information; for example, the Technical Information 
Service of the National Research Council, the research services of the Ontario 
Research Foundation, the libraries of universities, industries, scientific insti- 
tutes and a number of co-operative associations. But useful as these are, 
they are not as useful as they would be if there existed some medium designed 
to co-ordinate all avenues of access to their combined resources and the re- 
sources of all other services. The need is great and the task of meeting it 
is difficult, though, if the problem is studied thoroughly, not impossible. 


Natural resources 


All the investigations undertaken by the Commission have without 
exception led the Commission to the unqualified conviction that a greatly 
increased financial support of research on the part of the Government is 
imperative. In certain fields—Forestry, Fisheries and Wildlife, Soils, Mining 
and Agriculture—this is especially obvious because of the deplorable and 
widespread economic effects caused by an excessively rapid consumption and 
destruction of natural resources in these fields. 


The fact that the Governments of Great Britain and the United State: 
are vastly increasing their expenditures for research in the field of natural 
resources is ample proof of. their conviction that research is a vital necessity 
if their resources are to be adequately developed. ; 


Industry 


A large number of the big industries have long been operating extensive 
research laboratories of their own and are steadily increasing their annua 
appropriations for that purpose. This fact the Commission regards as the 
most convincing single proof that profit can be derived from scientific research: 


Small industries 


A very real problem lies with the small industries. Many of them art 
unaware of the import of scientific research; to many the idea has nevét 
occurred that science has any practical bearing upon their businesses; many 
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firms are so small that they are unable either to set up laboratory research 
facilities of their own or to support fellowships in a public research institute.! 
Such firms are without defence against the penalties that result from obsolete 
processes and products. It is as much the duty of government to aid in pro- 


| viding the needed defence for small industries and their dependent communities 


as it is in other fields. However, the method of providing aid of this type is 
different, difficult and slow, as it was at one time in Great Britain. The 
Commission is fully persuaded that the same kind of result that has been 


achieved in Great Britain can be achieved here through the co-operative effort 
of industry and government. 


The Commission in its Interim Report recommended that the. facilities 
of the Ontario Research Foundation be expanded to include an industrial 
advisory service. With the co-operation of the Canadian Manufacturers’ 
Association, the Trade and Industry Branch of the Department of Planning 
and Development and the Ontario Research Foundation, it was possible to 


begin this service in July of 1947 under the title, Ontario Industrial Research 


Service. 


The Industrial Research Committee of the Commission is planning, in 
addition, a program designed to promote a greater measure of co-operation 


| within individual industrial fields with a view to the solution of the problems 


, common to each field. This program is receiving the energetic support of the 


Canadian Manufacturers’ Association, the Department of Planning and 
Development and the Ontario Research Foundation. 


Ontario Research Foundation 


The industrial economy of the Province requires an ever increasing 


| application of science to its operations. The demands for scientific assistance 


(are greater even than in wartime. The Ontario Research Foundation is 


gearing itself to serve a broader field and needs adequate financial support 


on that account. 


iar 


| Government contribution to research 


In this report the Commission includes a program of research in each 
field which the Commission believes it profitable to undertake®. Every 
Project in these programs has been selected in the light at once of general needs 
and relative urgency. The Commission is fully aware that the adoption of 
the recommendations to support research programs of the scale and scope 
described and at the same time to provide for the training of an ever increasing 
force of skilled personnel, will commit the Province to a progressive annual 


expenditure under the title of research which will greatly exceed that made 
in any past year. The ripest reflection can lead only to the conclusion that 
if the Province is determined to make the best possible use of its resources 
fad sees clearly that organized research supported by the Government is the 
only known avenue leading directly to that end, the Province cannot avoid 
assuming the obligation. It is the price that must be paid for the enhance- 
ment of the people’s welfare and prosperity through the proper use of our 
Province’s natural heritage of potential wealth. 

ee 

1See Annual Report of the Ontario Research Foundation, 1945, page 7. 

| See Appendix I-IX. 
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But what assurance has one that there will be worth-while return from 

the investment which the Commission counsels the Province of Ontario to 
make in research? Happily, one can offer a positive and most encouraging 
assurance, an assurance drawn direct from the Allied Nations’ experiences in 
war. So great is Britain’s confidence in it that even in this time of economic 
distress she boldly supports her research program for this year by voting an 
unprecedented appropriation—£67,000,000 on general account and, in addi- 
tion, £11,000,000 for research in the universities. The reason for Britain’s 
exemplary faith in research is set forth clearly in a statement made a_ year 
ago by Sir Edward Appleton, Secretary of the British Government’s Depart- 
ment of Scientific and Industrial Research; it may be quoted here with eminent 


appropriateness:' 


“The speed at which development was carried through in wartime 
made it easy to trace cause and effect, and to see how the final product 
was related to the efforts of the research worker. The public has thus 
had a complete demonstration of what science—variously applied—can 
achieve, and has come to realise what it may expect from science in 
peacetime. Accordingly the public wants to be assured that the facilities 
and resources in this country both for fundamental and applied research 
are adequate, that industry is ready to use the results of research, and 
that the intimate and fruitful collaboration between science and industry 
established in the war will be continued.” 


Industrial Research, 1946, Todd Publishing Company Limited, London and New York, 


Divo 
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Royal Ontario Museum 


ND WILDLIFE 


.Royal Ontario Museum of Zoology. 
Ontario Research Foundation. 


.. Zoology, University of Toronto. 


Ontario Federation of Commercial 
Fishermen. 


Ontario Dept. of Lands and Forests. 


... Zoology, University of Toronto. 


Royal Ontario Museum of Zoology. 
Biology, Queen’s University. 
Zoology, University of Toronto. 


.. Ontario Dept. of Lands and Forests. 


Ontario Tourist Trade Association. 
Zoology, University of Toronto. 
Zoology, University of Western Ontario. 
Zoology, University of Western Ontario. 
Zoology, University of Toronto. 
Ontario Dept. of Lands and Forests. 
Ontario Dept. of Planning and De- 
velopment. 
Ontario Dept. of Travel and Publicity. 


..Ontario Federation of Anglers and 


Hunters. 
Botany, McMaster University. 
Royal Ontario Museum of Zoology. 
Zoology, McMaster University. 
Ontario Research Commission. 


Ontario Research Foundation, Toronto. 
. .Ontario Research Foundation, Toronto. 
Parliament Buildings, Toronto. 

Queen’s University Biological Station, 


b] 


Chaffey’s Locks. 


Royal Ontario Museum of Zoology, 


Toronto. 


of Zoology, 
Toronto. 
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Dr. A. Emerson Warren.........-- Zoology, McMaster University. 
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Fishermen. 

Mr, L. Hughes. secs ee ee Northern Ontario Outfitters’ Associa- 
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DrWe'H. Johnson). Zoology, University of Western 
Ontario. | 

Mr. KM. Mayally a? io ee Ontario Dept. of Planning and De- 
velopment. ; 

Mrs csnydetiewen ae Royal Ontario Museum of Zoology. 


FISHERIES AND WILDLIFE RESEARCH IN ONTARIO | 
General Position in the Economy of Ontario 


Ontario’s fisheries and wildlife are two resources which, while at present 
in the category of ‘‘wasting’’ resources, could be maintained at a reasonably 
permanent level. That they are important resources 1s generally accepted. 
It could not be otherwise, since ninety per cent of the Province is blessed 
with one or both of them, and fifty per cent of the Province will produce no 
other crop than they now produce. They provide a direct annual income 
of some five million dollars a year to commercial fishermen and trappers, who 
are the primary producers for a number of secondary industries. They provide 
the chief attractions for the host of tourists who spend in the Province an esti- 
mated hundred million dollars a year, an expenditure which makes possible 
the employment of a number of people in direct service, and which is the main 
support for the industries engaged in the manufacture of sporting equipment. 
Thus they represent an abundant source of exports, provided we realize that 
Nature’s beneficence is not unlimited, and that our privilege of exploiting 
these tremendous gifts involves the duty of conserving them. Aside, too, 
from purely monetary considerations is the fact that they afford to many of 
our own citizens excellent facilities for recreation, a matter of considerable 
importance to general welfare. 


Government Responsibility 


The maintenance of these resources is, of course, left almost entirely to 
the Government. Since their nature is such that they are exploited for pleasure 
or for profit by thousands of individuals, no private groups or corporations 
are in a position to assume as much responsibility as they would where exploita- 
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tion by a few might be directed by commercial common sense, with a view to 
permanence. Then, too, since the Government derives directly from these 


resources a large revenue—approximately a million dollars a year—it should 
be responsible for the proper husbanding of them. 


Present Methods of Conservation 


That that responsibility has been accepted is borne out by the efforts of 


the Government to protect both fisheries and wildlife. There have been legal 
restrictions on the lengths of the hunting and fishing seasons, on the size and 
the number of the fish taken, and on the number of birds or animals shot. 
| There has been complete protection for some species and there has been con- 
siderable re-stocking of game fish and birds. These efforts have modified the 
effects of too rapid “‘mining”’ of these two great resources, but yet are quite 
‘inadequate to provide a complete solution to the problem of constant depletion. 
They are inadequate, not because they are in themselves useless, but because 
other factors in the environmental factors of fish and wildlife—settlement, 
cultivation of the soil, deforestation, construction and destruction of dams, 
‘and the pollution of water with sewage and industrial wastes—may be detri- 
La to the purpose motivating our present efforts. These other factors 
cannot be ignored and any comprehensive long-term program aimed at correct- 
ing the basic causes of depletion must be based on adequate knowledge of all 
the favourable and unfavourable factors. 


Present Situation 


To date biological research is wholly inadequate to provide the infor- 


mation necessary for the proper administration of Ontario’s fisheries and 
wildlife resources. As a matter of fact, aside from the collection of valuable 
data made by the Royal Ontario Museum of Zoology over a period of years, 
-here has been no systematic investigation of terrestrial wildlife in the Province. 
As a result our legislation and our practices have been based more on opinion 
than on scientific knowledge. The present bounty on ‘‘wolves’? may be 
lefeating its real purpose—that of deer protection, and it is not unlikely that 
igriculture may be paying a considerable penalty for our constant warfare 
igainst hawks, owls, skunks, weasels and foxes. Even the lowly forest mouse 
nay provide an administrative riddle, for, while it is known to occupy a 
srominent place in the diet of our fur bearing animals, its depredations may 
e deterring forest regeneration or may equally well be controlling some insect 
ests by eating their larvae. 


While fisheries research is in a much happier position, historically, it is 
till too woefully inadequate to justify much confidence. We are still without 


eliable data concerning the capacity of waters to maintain a stock of fish, as 
egards either population or species, and we are without complete information 
egarding many important environmental factors for all species. 


‘he Requirements 


' While there are sufficient organizations to undertake an adequate program 


f research, they are, at least in the cases of the universities and the Ontario 
‘esearch Foundation, badly handicapped by limited and obsolete facilities 
3 well as by a shortage of personnel. To a large extent research on fisheries 
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and wildlife has had to be relegated to a position of minor importance, to an 
uncertain and disjointed existence, with recurrent revivals when space, time, 
and money permitted. In such circumstances there can be little doubt that 
much of the value of the work accomplished was lost. 


The immediate needs may be summarized as follows: 


1. Provision of Personnel: 


(a) The establishment of scholarships with a view to encouraging 


(b) 


graduate work in the field of fisheries and wildlife. 


The institution of a policy of employment preference for scientifi- 


cally trained personnel in the administration of these resources 
to offer further encouragement to students in these fields. 


(c) The institution of a policy of employment preference for under- 


graduates in these fields in temporary summer appointments for 
purposes of administration. 


2. Extension of Facilities and Staff: 


(a) Queen’s University—Further extension of the laboratory at Lake 


(b) 


(c) 


(d) 


(e) 


(f) 
(g) 


(h) 


Opinicon and future extensions to cover work in Lake Ontario. 
Research personnel. 


University of Western Ontario—Extension of present program in 
Lake Erie. 
Research personnel. 


McMaster University—Additional facilities for investigations on 
the Dundas marshes and Lake Ontario. 
Research personnel. 4 


University of Toronto—Laboratory with space far beyond what 
exists at present. j 
Research personnel. 


Departments—Additional facilities and personnel in the Provincial 
Parks and River Development Areas and extension of projects 
contemplated. | 


Ontario Fisheries Research Laboratory. 
Research personnel. 


Ontario Research Foundation—Extension to other fields than 
Parasitology. 


Royal Ontario Museum of Zoology. 
Additional staff. 
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APPENDIX II. 
SOILS 


Committee: 


| 


| 
} 
] 
| 
| 


| 


} 


| 


| 


Dr. H. B. Speakman (Chairman). . Ontario Research Foundation. 
Mr. L. J. Chapman (Secretary). ..Ontario Research Foundation. 


Pee AMES Wie Yer ad fie oe % i Ontario Dept. of Lands and Forests. 
Bier. No Johnston. fae UE Ontario Dept. of Lands and Forests. 
Ree eaney. ee a Central Experimental Farm, Ottawa. 
fone. B Morwick.... 9! Chemistry, Ontario Agricultural Col- 
lege. 
fee. Palmer...) Horticultural Experiment Station, 
Vineland. 


eee yo a. National Research Council. 

it RS De oh ammeatoael Geography, University of Toronto. 

Ree EE MEM Ontario Dept. of Planning and De- 
velopment. 

fri) ane Mie id ee Soils, Ontario Agricultural College. 

Bree bats te ld bp fie Civil Engineering, University of To- 


ronto. 
Beerravwaiter g. 2. .Ontario Dept. of Highways. 
Prof. J. O. Wilhelm 


Pe Veta te’ ee) ahaa Ontario Research Commission. 


Prof. G. N. Ruhnke 
Prof. W. L. Sagar 


Meetings: 


Serember 2nd, 1945.,...,..°... . Ontario Research Foundation, Toronto. 
Brome. 19046 8 Ontario Research Foundation, Toronto. 
ach EUR SR iran ar Ontario Agricultural College, Guelph. 


Bert 29602194600) oly yy es, ..Horticultural Experimental Station, 
Vineland. 

Biever end 1047 05 Mh ey Ontario Research Foundation, Toronto. 

Peprember 10th, 1947 °°) 8 Yh). Municipal Building, Cochrane. 


SOILS RESEARCH IN ONTARIO 


Interested Grou ps 


Perhaps in no other field is there a greater need for a co-ordinated long- 


term program than in that of soils. Soils are of vital concern to Agriculture, 
and that concern is reflected in the activities of the Dominion and Provincial 


Departments of Agriculture. Soils data are key factors, and are recognized 
as such, in the work of the Ontario Department of Lands and Forests, the 
Ontario Department of Planning and Development, and the Ontario Depart- 
ment of Highways. Information on soils is of assistance to the Department 


of Mines and to those charged with the administration of game and fisheries. 
The work of the Ontario Research Foundation on Physiography and Climat- 


logy would be much more useful in an intelligent land-use program if correlated 
with an accurate and complete study of the soils in the Province. Such a 
tudy would be of tremendous value to educational groups in the teaching of 
ography. The importance of soils in the general economy is further attested 


y the recent setting up of the Associate Committee on Soil and Snow Mechan- 
Cs within the National Research Council. 
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That each of the interested groups has done valuable work in this field — 
is a matter of record; that there has been little, if any, duplication is rather 
amazing. This situation is due, no doubt, to the splendid co-operation which 
has existed. There is every reason to expect that the various groups would — 
continue the present practice of mutual help and understanding, but, with 
the growing need for the immediate extension of our knowledge of soils through- 
out the whole Province, there can be no doubt that a program, planned and 
carried out by all, would meet the needs of each not only much more rapidly, 
but at considerable financial saving over a period of years. 


It is apparent, then, that there is every opportunity for mutual help and 
co-ordinated effort on the part of the various groups concerned with the problem 
of soils. How best this can be promoted remains to be considered. Recom-_ 
mendations to this end were prepared by the Advisory Committee on Soils 
Research and are listed here. 


Recommendations 
For Co-ordination and Direction of Soils Research: 


1. The establishment, on a permanent basis, of a central organization 
to co-ordinate a general program of research for the Province and to 
advise the Government thereon. ; 


.. The establishment, by this organization, of an advisory committee 
on soils, its purpose being: 


(a) to submit plans for the co-ordination of all soils research in the 
Province; 


(b) to submit estimates of the cost of the suggested program; | 


(c) to correlate the data arising out of this research and to submit 
the results to the central organization; } 


(d) to advise the central organization on all matters pertaining to 
soils research, including such considerations as research personnel, 
scholarships, publications, etc. 


General Program of Projects 


1. The establishment of a greater number of scholarships to attract 
students to the field of Soils, with a view to correcting the present 
deficiency of qualified personnel in this field; ¥ 


2. Renewal and extension of the program of Soils Survey, with a view 
to the complete mapping of the Province at the earliest date possible 
and to recognizing the particular urgency of the study of the soils in 
the northern clay belt; 


3. Assistance to permit an expansion of activities in the fields of Climatol- 
ogy and Physiography, and the correlation of existing data in these 
studies with the data obtained in Soils Surveys; j 


4. The expansion of the program of the mapping and land-use direction 
of individual farms; 


‘ 
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The encouragement of the co-operative study of fertility requirements 
and crop adaptation of various soil types; 


Extension of the work on forest fixation, soils colloids and soil fertility; 


Extension and encouragement of the work of river-valley develop- 
ment; 


Provision for the inauguration of a program of waste-land reclamation 
and forest regeneration based on accurate information regarding 
the soils in the areas concerned. 


_ Special Projects 


| 
' 
) 
{ 


The projects listed below have been selected because they involve funda- 
mental problems bearing upon ultimate land-use, and because, at the present © 


time, 


no systematic large scale work is being done on any one of them. 


Some of these projects offer an excellent medium for co-operative research 
on the part of two or more institutions or departments, and can be broken 
down readily into sub-projects suitable for graduate students in several fields. 


Le 


Physico-Chemical properties of Ontario soils affecting the erodability 
of important soil types; 


A study of the physical, chemical and mineralogical character of the 
clays in the major soil types; 


A study of water-borne sediments and soil nutrients in rivers as a 
measure of soil erosion losses from a watershed; 


The rate of infiltration of rainfall into soils as related to run-off; 


The distribution of cobalt, manganese and iodine in soils and crop 
plants in relation to the incidence of deficiency diseases in livestock; 


An investigation of the sulphur content of the precipitation in various. 
localities in relation to additions of sulphur to the soil. 


RECOMMENDED PROJECTS—SOILS RESEARCH—1948-49 


| ert wee ot See 


Title Agency Capital Operating Total 
$ $ $ 
Physiography Ontario Research Foundation 1,300.00 22,425.00 23,725.00 
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APPENDIX III. 


AGRICULTURE 
Committee: 
Mr. C. F. Luckham (Chairman). . Norfolk Specialty Farms. 
Besse Detzner. aida. i gi. Farmer, Waterloo. 
ipreaa. DD. Branion ea. a0 es. | Animal Nutrition, Ontario Agricultural 
| College. 
prot OC) Gaky Downing? .) Agricultural Engineering, Ontario Agri- 
cultural College. 
Prere ott. Garrard. .o) fi 6), Bacteriology, Ontario Agricultural Col- 
lege. 
Beers. eopkins...98. yo% 2. Central Experimental Farm, Ottawa. 
Mr. Lawrence Kerr............. Farmer, Chatham. 
Bere Go Knox... 2 ck. Animal Husbandry, Ontario Agricultur- 
al College. 
moe lMacNabb............ Ontario Veterinary College. 
Bieeos. tt. McCurdy........... Cockshutt Plow Company Limited. 
Prec. ©. McRostie............. Field Husbandry, Ontario Agricultural 
College. 
| Pina wW. Neatby.............Science Service, Dominion Dept. of 
Agriculture. 
Pitee or. Falmer... Horticultural Experiment Station, Vine- 
land. 
i oias og as ol ke. Massey-Harris Company, Limited. 
Bima W.Presant....:......... Feed Division, Toronto Elevators 
| Limited. 
| Ponta, N. Ruhnke............ Soils, Ontario Agricultural College. 
| BGM ASCHE ois ekg oe ne .. Canada Packers Limited. 
| Mr. J. C. Steckley..............Western Ontario Experimental Farm, 
| Ridgetown. | 
| BA WeeG Toner ig. 5. oa). vcs. Royal Dairy Products, Charles Yeates 
& Co... Led. 
eS TAINED oi cree dditceves Silverwood Dairies, Limited. 
Mr. George Wilson............. Ontario Dept. of Agriculture. 
eT YOUNG 5 2 whevecre.ciis¥aince.a's International Harvester Company of 
Canada Ltd. 
Prof. J. O. Wilhelm.............Ontario Research Commission. 
Meetings: 
July 9th and 10th, 1946......... Ontario Agricultural College, Guelph. 
September 9th, 1946............ Ontario Agricultural College, Guelph. 
mecempber 16th, 1946........... Ontario Agricultural College, Guelph. 
| 
Sub-Committees: 
Co-ordination 


Dr. H. D. Branion (Chairman)...Animal Nutrition, Ontario Agricultural 
College. 
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Prof. C. G. E. Downing......... Agricultural Engineering, Ontario Agri- — 


cultural College. 


Mr. C. F. Luckham............Norfolk Specialty Farms, St.-Williams. ~ 

Mr. E. F. Palmer.............-Horticultural Experiment Station, Vine 
: land. 

Mr. George Wilson............. Ontario Dept. of Agriculture. 


Dr. E. S. Hopkins (advisory) ....Central Experimental Farm, Ottawa. 
Dr. K. W. Neatby (advisory)....Science Service, Dominion Dept. of 
Agriculture. 


The report upon Agriculture requires a special preface. To understand 
clearly the present state of research in this field one must not fail to note 
that it is somewhat different from that obtaining in any of the other fields 
that have to do with natural resources. In Agriculture the need for a steadily 
expanding program of research is just as urgent as it is elsewhere, but the 
efforts of the workers to carry out such a program have been impeded by a 
peculiar combination of circumstances. 


It is in this fact that one may see the reason why the Committee on 
Agriculture offers in this report no definite recommendations for an extended 
scheme of research. The Committee realizes the utter futility of making 
any recommendation of this kind at a time when it is obvious that the Ontario 


Agricultural College cannot assume an increased volume of work. The quality — 


of the work done at the College and the competency of the staff are of the 
highest. But the unprecedented load of teaching now carried by the staff 


and their willing response to countless requests for extension and other services, 


are spreading out their store of energies so thin that the program of research 
they are craving to undertake is of necessity suffering. The effect of they 
paucity of research results is not felt keenly now, but in the event of a general 


economic recession the lack of new scientific knowledge of use to agriculture 
would be disastrous. 


In the opinion of the Commission the situation constitutes a real problem 
which calls for an immediate endeavour to co-ordinate afresh the efforts of 
all the agencies concerned. The approach to the task should not be made 
in the spirit of adverse criticism of present effort. On the contrary, it should 
be co-operative and directed to working out without delay a plan whereby 


shortages of personnel in two departments in particular—extension and 


teaching—may be removed. Such a result would afford the competent 
research workers the freedom to devote a generous measure of their time, skill 
and energies to the great task of research for which they have been trained. — 


Beginnings of Research 


Immediately after Confederation the Dominion Parliament embarked 
on a regular program of agricultural service, and within twenty years had 
set up numerous divisions, each charged with the responsibility for research 
and extension in a particular field. During the same period provincial pro- 
grams of research and extension were developing just as rapidly and just as 
efficiently. For the most part, the provinces worked through the provincial 
universities, colleges and foundations, through agricultural representatives | 
and through producers’ organizations or individual producers. The work 
accomplished over the years has won for provincial Departments of Agri- 
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culture and their associates prestige and prominence equivalent to that enjoyed 
in the industry by the Dominion Department of Agriculture, and, while it is 
impossible to enumerate the contributions made, it should be pointed out 
that those contributions were particularly important in the fields of soils 
problems, crop production, animal production and the marketing of farm 
products. 


Special Feature of Agricultural Research 


| The notable feature in agricultural research, a feature which sets it more 

or less apart from research in other fields, is that activity commonly known as 
extension work, which must be an integral part of practically every project. 
Since knowledge gained in the laboratory, the college plot or the experimental 
farm is of value only when made known to the “practical farmer’’, and since 
the vast majority of these are rugged individualists, the agencies interested 
in agricultural welfare and progress must carry on their extension work con- 
stantly. 


Types of Research 


Agricultural research, to be worthwhile, must cover the basic needs of 
production and of utilization. Research on production is well-established, 
and existing facilities could be expanded to meet the needs in this field, which 
includes soils surveys and proper land-use, plant production and improvement 
and animal production and improvement, each with its host of related topics 
and its extension program. 


| Far less attention has been paid to utilization. Of late years the needs 
in this field have been recognized and some start has been made on an overall 
Program. It is recognized that the Dominion Government has a primary 
Tesponsibility in this field, and is much better-equipped to promote the pro- 
posed campaign, but considerable contribution might be made by the Province. 
‘The importance to any industry of the utilization of its products requires no 
elaboration, and since agricultural production represents the work of hundreds 
of thousands of individuals, research leading to the maintenance of markets 
for that production must, of necessity, be a public responsibility. That 
Tesearch, which must be a major effort, includes the whole problem of markets 
with all the ramifications of world-trade problems, facilities for marketing, 
Storage, transportation, processing, industrial utilization of farm products 
and nutrition. It includes, as well, research on land-settlement, farm credits, 


stabilized prices, farm labour, together ‘with consideration of farm amenities 
and cultural activities. Agriculture, to be permanently progressive and 
remuneratively attractive, must be efficiently productive in regard to both 
quality and quantity of its products. It follows, surely, that agricultural 


research must have continuity and must be attractive to qualified personnel. 
| 


RECOMMENDED PROJECTS—AGRICULTURAL RESEARCH 1948-49 


4 
| Title Agency Capital | Operating Total 


| 


| $ $ $ 
‘ndustrial Utilization of Ontario Research Foundation | 2,000.00 | 18,000.00 | 20,000.00 
Agricultural Products. 


I ee a 
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APPENDIX IV. 


Committee: 


| Mr. N. F. Parkinson (Chairman) 
| Prof. H. S. Armstrong 
Prof. E. L. Bruce 


CACHE) Gorda aN O019))4,0) 0 ab in le 


Dr. O 

| Dry-C 

| Dr. G. S. Farnham 
D 


OP 10) Oem ee elie) (6. ew, a7 lel, (er ate) fe 


CASES. OMe 1 eo ee .,’e- hee Ke 


Dr. D. 
Bian W altard ys wy isi. i 
Sore pte Hawley. vidio oy bs. 
Prof. L. M. Pidgeon 


7 Ma) ee ele 6, cs 0) 6 


Oe Te Cie Wes ie eh re) eno 


Sete) Vets aiv-eh te). su ahte 


Prof. G. H. Reavely 


Mr. H. C. Rickaby 
Mr. R. H. Rimmer 
mame? Gamuel)y...5 2), o05. 22 ~. 
Mr. G. M. Thomson 


eile Fie, SSiks, Faye) veh 6! whe a 


Mr. W. B. Timm...... 


Dr. C. R. Whittemore 
Berek Willey 
Prof. C. G. Williams........ 


Pore). 1. Wilson............. 
Bares, YOUNG... 244... +: 


Prof. J. O. Wilhelm 


Ana) Se 20 ie 16) #6. 56), o .o 6) ie 


Meetings: 


September 12th, 1946........ 
_ November 15th, 1946 
Meevsay 28th, 1947........../...-. 
lmmeNOVember 21st, 1947....... 


9) exe Dies Wena, ue ai 


iub-Com mittees: 


_ Ferrous Metallurgy 


| MINES, MINERALS AND METALLURGY 


.Ontario Mining Association. 

. Geology, McMaster University. 
.Research Geology, Queen’s University. 
. Metallurgy, Queen’s University. 
.Ontario Research Foundation. 


...Union Gas Company of Canada, Ltd. 


.The International Nickel Company of 
Canada Ltd. 

. The Teck-Hughes Gold Mines, Ltd. 

.Climax Molybdenum Company. 

. Mineralogy, Queen’s University. 

. Metallurgical Engineering, University 
of Toronto. 

.Geology and Geography, University of 
Western Ontario. 

.Ontario Dept. of Mines. 


LA eee We Me es seit Aluminium Laboratories Ltd. 


.Steep Rock Iron Mines Ltd. 


IGA Ree) General Engineering Company of 


Canada. 


..Dominion Dept. of Mines and Re- 


sources. 


reed ek 8 Deloro Smelting & Refining Co. Ltd. 


Algoma Steel Corporation, Ltd. 


....Mining Engineering, University of 


Toronto. 
Physics, University of Toronto. 


.. The Hydro-Electric Power Commission 


of Ontario. 
Ontario Research Commission. 


.. Parliament Buildings, Toronto. 


Parliament Buildings, Toronto. 
Parliament Buildings, Toronto. 


...Parliament Buildings, Toronto. 


Dr. O. W. Ellis (Chairman)...... Ontario Research Foundation. 


_ Mr. P.E. Cavanagh (Secretary). . 
_~ Mr. T. W. Hardy 
Mr. F. A. Loosley 
Mr. W. Samuel 


Ontario Research Foundation. 
Climax Molybdenum Company. 


rere evil) Ley, Dominion Foundries and Steel Ltd. 
Ee Me aD. eR Steep Rock Iron Mines, Ltd. 
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Mero Re pielrailles. p.814 ae ae Dominion Dept. of Mines and Re- 


sources. 

Wire Ga Watt a eee The Hydro-Electric Power Commission 
of Ontario. 

Pree Fe Wiley ss eee eee Algoma Steel Corporation, Ltd. 

Mr. R. B. Young...............The Hydro-Electric Power Commission 
of Ontario. 

Wire Rope 

Dr. O. W. Ellis (Chairman)...... Ontario Research Foundation. 

Mr. I. A. Usher (Secretary)... .... Ontario Research Foundation. 

Mr: NeBe Brown feos ae Dominion Dept. of Mines and Re- 
sources. | 

MircR OE Dye. ieee Dome Mines Ltd. 

Mr A.C? Halferdahla cians. National Research Council. 

Mri Rirtlealey ese. eee es ae eee Wright-Hargreaves Mines Ltd. 

Mr. D. T. Morris.............-Canada Wire & Cable Co. Ltd. 

MrojyeGeaMorrowiiey 28 ee Steel Company of Canada Ltd: 

MraR.Parkerviii. ieee International Nickel Co. of Canada, 

; Lia 

MruNak.. Parkinson: cee Ontario Mining Association. 

Mrok) Si Segsworth.. ae. General Engineering Co. (Canada) Ltd. 

Mr. D. G. Sinclair..............Ontario Department of Mines. 

Mri Lowe Sproulewic.: snes Imperial Oil Limited. 

Mr. R. B. Young...............The Hydro-Electric Power Commission 
of Ontario. 


Both the Federal and the Provincial Governments have long recognized 
a considerable responsibility for the encouragement of the mining and metal- 
lurgical industries.!_ The importance of these industries in the economy of 
Ontario? makes their stability a matter of major concern to Provincial authori- 
ties, not only from the standpoint of social welfare but from that of revenue. 
And ownership of the mineral resources imposes on the Province the primary 
responsibility for their careful utilization. 


There are two essentials for continuing stability in these industries. 
Since mineral resources are irreproducible they should be exploited with the 
minimum of waste, and since all properties must ultimately become exhausted 
there must be a continuous and systematic search for new ore bodies. Obvi- 
ously the processing of ores currently being raised will receive the most careful 
scrutiny by those working with them. But the task of an inventory of un- 
tapped ore bodies—whether untapped because of complexity of ores or because 
they are still undiscovered—must be undertaken by the Government for 
obvious reasons. 


To both these ends—more efficient recovery and a reliable inventory— 
research is necessary. Methods of processing of ores currently unprofitable 
must be sought. A complete inventory will be possible only through the 
discovery of new prospecting tools. To be successful today prospecting must 


1For a complete statement of the work done by governments to 1933, see: Federal: Canada, 
Department of Mines, 1933. 


Provincial (Ontario): The Mining Laws of Ontario and the Department of Mines, (T. W- 
Fisher, 1933). 


2See figures submitted in the Report of the Royal Ontario Mining Commission, 1944. 
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enlist the aid of the chemist and the geophysicist as well as that of the geologist. 


The current tools of geophysics are the comparatively crude ones of a science 
just becoming established, but a science which promises to be one of greater 
and greater value in mineral inventory work. 


There are several metallurgical problems which merit immediate research. 
Some of these are as follows: 


1. The better utilization of iron ores and fuels; 
. The recovery of apatite from crystalline limestone; 


. The discovery and recovery of radioactive and rare earth minerals; 


. The greater development of the non-metallic (industrial) minerals; 


2 
3 
4. The extraction of aluminum from the complex ores on Parry Island; 
Ri) 
6. The discovery of alternative sources of fuel supply; 

7 


. The cataloguing and analysing of the results of previous research to 
make accessible information already in existence but now quite in- 
accessible. 


The first of these problems, the better utilization of iron ores and fuels, 
seemed of sufficient urgency to justify immediate action. For that reason an 
investigation directed by the Ontario Research Foundation was initiated by 
the Commission. A second project, one concerning the manufacture and use 
in practice of mine hoisting ropes, was also instituted. While it, too, is directed 
by the Ontario Research Foundation, it is essentially a co-operative under- 
taking on the part of the Government, the Foundation, the mines, and the 
manufacturers of wire rope. It should be noted here that in both these 
projects close liaison is maintained with the Federal Department of Mines 
through representatives of the latter on each of the project committees. 


Facilities for mining and metallurgical research seem reasonably adequate 
at the present time. The Federal Bureau of Mines is particularly well equipped 
to do research of a public, semi-public or private nature The Foundation 
is in a similar position. These laboratories can be supplemented by those 
of the various universities. The present policy of the Provincial Department 
of limiting its direct research efforts to the field of Geology, while sponsoring 
other projects using the facilities mentioned is a commendable one. The 
Geological Branch has rendered considerable service in the assessment of 
existing tools of geophysics, the inadequacy of which has seemingly handi- 
capped it. It is still further handicapped by the multiplicity of methods 
used in the geological mapping by Provincial and Dominion services. Ontario 
might well give some leadership in the establishment of some uniformity so 
that existing information might be more readily accessible. 


RECOMMENDED PROJECTS—MINES, MINERALS AND 
METALLURGICAL RESEARCH— 1948-49 


eo ole ll ee 


Participating Agencies Capital Operating Total | 
UNIVERSITY OF 
TORONTO $ $ 
1. Geothermal Studies |Ontario Department of Mines; 700. 2,300.00 3,000.00 


(A. D. Misener). 


to 


. Magnetic Studies. 
(A. A. Brant). 


3. Radioactive Studies. 
(J. T. Wilson) 


4, X-ray Diffraction 
Research 
(M. A. Peacock) 


QUEEN’S 
UNIVERSITY 
5. Spectrographic 

Research. 
(J. E. Hawley). 


ONTARIO RESEARCH 

&* FOUNDATION 

[ 6. Wire Rope Project. 
(O. W. Ellis, I. A. 
Usher). 


7. Reduction of Ferrous 
Ores. 
(O. W. Ellis, P. E. 
Cavanagh) 


McMASTER 
UNIVERSITY 
8. Geochemical Studies 
(H. S. Armstrong). 


Mining industries. 


Ontario Department of Mines; 1,000. 


Mining industries. 


Ontario Department of Mines; 450. 


Mining industries. 


Ontario Department of Mines. 3,870. 


Bureau of Mines, Ottawa. $15,000. 


$ 6,020. 


Ontario Department of Mines; 4,250. 


Bureau of Mines, Ottawa; 
Mining industries. 


Ontario Department of Mines; er dL 


Bureau of Mines, Ottawa; 
Mining industries. 


$10,000. 


2,000.00 3,000.00 
2,550.00 3,000.00 
3,197.00 7,067.00 


$10,047.00 $16,067.00 


$ 5,000.00} $20,000.00 


23,200.00} 27,450.00 


16,350.00} 22,100.00 


$39,550.00} $49,550.00 


Se 


$ 5,000.00 


——— 


$90,617.00 
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APPENDIX V. 


FORESTRY 
Committee: 

Dean J. W. B. Sisam (Chairman) -Forestry, University of Toronto. 

fore. Atwood... ........ Zoology, University of Toronto. 

i Tey ASS 82 ce Dominion Parasite Laboratory, Belle- 
ville. 

MeORO Bier oligo eee eccles ore Dominion Laboratory of Forest Pathol- 
ogy, Toronto. | 

Mr. W. Boyd Campbell......... Pulp and Paper Research Institute of 
Canada. 

Seer. Cosens 222)... Kimberly-Clark Corporation Limited. 

Meters Davis. eso. e. Abitibi Power and Paper Company Ltd. 

(Substitutes: Mr. W. E. Willson. . Abitibi Power and Paper Company Ltd. 

and Mr. J. B. Mathews)........ Abitibi Power and Paper Company Ltd. 

mirew. A Delahey. 0.50... 0... Great Lakes Paper Co. 

Semel. DUT Oe es... Botany, University of Toronto. 

Seer erics, Dunbar.) 2... 2) eo’, Consultant. 

Seep ©} Pearl... a. ok Biology, Queen’s University. 

meee A, Gillies... 6.0. 0. Gillies Bros. & Co. Ltd. 

Bite. ti. Godden!) >)... 00.05) Great Lakes Paper Company. 

Bro rriolden.. eo ee The Hydro-Electric Power Commission 

' of Ontario. 

Meeie ©, Hosie. 5. tS... Forestry, University of Toronto. 

BieaeeN: Johnston. ........... Ontario Dept. of Lands and Forests. 

Maj.-Gen. H. Kennedy......... Consulting Engineer. 

emmeremoroleft: ee Pulp and Paper Research Institute of 
Canada. 

Somme, J. LeClair.:.....)....°. Canadian Lumbermen’s Association. 

Mr. G. A. Ledingham........... National Research Council Regional 
Laboratory, Saskatoon. 

Marea Pe, Leslie,............ ...Ontario Dept. of Lands and Forests. 

mire), A. Macdonald.......... Dominion Forest Service. 

fecha. MacDougall.......... Ontario Dept. of Lands and Forests. 

eit. Marshall... 2... 0... | Ontario Research Foundation. 

Mr. T. A. McElhanney......... Forest Products Laboratories, Ottawa. 

Prof. R. R. McLaughlin......... Chemical Engineering, University of 
Toronto. 

en Pe MANS oe oes e sos doe Ontario Forest Industries Association. 

roma, Prebble.............. Forest Insect Laboratory, Sault Ste. 
Marie. 

Mr. A. H. Richardson........... Ontario Dept. of Planning and Develop- 
ment. 

(Substitute: Mr. A. S. L. Barnes). Ontario Dept. of Planning and Develop- 
ment. 

Bart OO ROOS |... esas we eee. Booth Lumber Limited. 

ies. J, Staniforth..........2. Staniforth Lumber Co. Ltd. 

Mr. G. H. Tomlinson, II........ Howard Smith Paper Mills Limited. 

fot} O, Wilhelm............. Ontario Research Commission. 
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Meetings: 


February 20th, 1946.......... 
September 26th, 1946......... 
November 25th, 1946......... 
March 6th 19475205 ae 
September 29th, 1947........ 


November 26th, 1947......... 


Sub-Committees: 


Waste Sulphite Liquor 


Dr. H. B. Marshall (Chairman). 


Dr. G. AvAdams?: .3250 ee 
Drak. Benders th]. aie ae 
Dr. W. Boyd Campbell....... 


Dr. G. A. Ledingham......... 


Prof. R: R. McLaughlin........ 


Dr. G. H. Tomlinson, II...... 


Dean J. W. B. Sisam (ex Officio) . 
Prof. J. O. Wilhelm (ex officio). . 


Sawmilling Practice 


Ontario Research Foundation, Toronto. 
_. Parliament Buildings, Toronto. 


_.Parliament Buildings, Toronto. 

_.Chateau Laurier, Ottawa. 

Forest Insect Laboratory, Sault Ste. 
Marie. 

_. Parliament Buildings, Toronto. 


_Ontario Research Foundation. 

_. National Research Council. 

__Forest Products Laboratories, Ottawa. 

_.Pulp and Paper Research Institute of 

Canada. 

_.National Research Council Regional 
Laboratory, Saskatoon. 

Chemical Engineering, University of 
Toronto. 

_. Howard Smith Paper Mills Limited. 

Forestry, University of Toronto. 

Ontario Research Commission. 


Dean J. W. B. Sisam (Chairman). Forestry, University of Toronto. 


Mryiw sc LeClaw. goth gece 
Mr... Al McElnanney ee « 
Mr tOX R006 s once tas ere 
Prof. J. O. Wilhelm (ex officio). 


Waste Slabwood Utilization 


Canadian Lumbermen’s Association. 


_.Forest Products Laboratories, Ottawa. 
_.Booth Lumber Limited. 
_.Ontario Research Commission. 


Dean J. W. B. Sisam (Chairman). Forestry, University of Toronto. 


Mr: W.)eeClair oie ns er ee 
Mr. T. A. McElhanney....... 
Prof. J. O. Wilhelm (ex officio). 


Biological Forestry 
Prof).C. E:. Atwood:. 22. 
Mr. A. B. Baird 


dsr ashes orca a) (e) Meee eel weKe 
e 6.6 © © «© = e we @ 8 


os "ee sw te te terran ene) (alae: 


Prot. RR. ©O..arl ea ee 
ProferR, CHosiet it Ge. & 
Mr. R. N. Johnston 


a 06) 6) min te eee eee 


_.Canadian Lumbermen’s Association. 
_.Forest Products Laboratories, Ottawa. 
_. Ontario Research Commission. 


.. Zoology, University of Toronto. 


_.Dominion Parasite Laboratory, Belle: 
ville. 


_.Kimberly-Clark Corporation of 


Canada, Limited. 
..Great Lakes Paper Co. 
..Botany, University of Toronto. 
.. Biology, Queen’s University. 


_.Forestry, University of Toronto. 
_.Ontario Dept. of Lands and Forests. 
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Maj.-Gen. H. Kennedy........ . Consulting Engineer. 


ISS AES S008 BS a Ontario Dept. of Lands and Forests. 
Mr. D. A. Macdonald......_... .Dominion Forest Service. 

Bema te Viste Ontario Forest Industries Association. 
rer OM IROD GI te onl Booth Lumber Limited. 

mean JW: B Sisam .ieyin es .. Forestry, University of Toronto. 
Becewet, Willson,...........- Abitibi Power and Paper Company Ltd. 


Prof. J. O. Wilhelm (ex officio). .. Ontario Research Commission. 


| The direct and indirect results of forest depletion are too well known to 
_ require enumeration here. Scattered throughout the Province are river 
valleys which are depressing reminders of those results. Depletion can be 
prevented only by positive policies of conservation—policies which are time- 
less in viewpoint and which are backed by sufficient capital for long-term 
investment and by sufficient authority to control effectively all those who 
seek to exploit the forests. The Provincial Government has the responsibility 
of instituting and maintaining such policies. 


Since building activity is so sensitive to business conditions the lumber- 
ing industry is and always has been subject to wide fluctuations. This sensi- 
tiveness is of considerable importance to conservation for it implies a rapid 
turnover in the firms participating in the industry. The very insecurity of 
_ the enterprise has encouraged ruthless exploitation in times of boom while in 
times of depression the disappearance of firms or the need for retrenchment 
_has made for neglect. The present preponderance of interest in pulp and 
paper points to a happier situation. High fixed capital costs mean that 
| participating firms have a considerable stake in sound management. As a 
result, public and private interests are more compatible. But private con- 
servation measures cannot be completely adequate since conservation policies 
must be formulated in terms of whole drainage basins. 


| It should be unnecessary to review past and present government activities 
in forest protection and forest management. Much has been done and much 
is being done. But even more remains to be done. The task is no longer 
one of merely protecting the gifts of Nature. Her beneficence must be 
fortified by direct assistance, and piecemeal policies must be supplanted 
by overall management. . .* . oe Se » 2eel sz 


Giada 2 

Such assistance implies the existence of adequate forest knowledge and 
the fullest possible use of that knowledge. But there are many gaps in the 
information required and many gaps in the application of what is already 
‘known. One major deficiency is the lack of an adequate forest inventory— 
an inventory which must include not only complete data regarding existing 
stands but information regarding the rates of growth and the rates of depletion. 


| oe . . . ; 

A prerequisite to intelligent management of our forest resources is a reliable 
‘Imventory of our forest assets. 

| 


| The gaps in existing forest knowledge can be filled only by research. 
And, to a lesser extent, research is required to facilitate the best application of 
the information presently available. In neither case can forestry research be 
completely divorced from that in related fields. It must be correlated to the 
work being done in Soils, Agriculture, and Fisheries and Wildlife. It should 
look to Aerial Photography, Physiography and Climatology for assistance 
and it must not ignore the effects of air and water pollution. 
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The task then is one calling for the co-ordination of many talents over a 
considerable period of time. With this in view the following recommendations 
are submitted as a guide for correlation of effort in the setting up of specific 


research programs: 


1. The Problem of Co-ordination and Continuity in Personnel and 
Administration 


(a) The establishment of a permanent central body to 


Ne 


which representations may be made concerning researches in 
forestry and the related fields; 


2. assess and correlate the research projects of these groups; 


4. 
Ds 


advise the Government as to the financial assistance required to 
implement the research program devised; 


encourage the distribution of all available information; 


assist in the provision of the personnel required. 


(b) The encouragement of undergraduate and graduate studies and related 
fields by 


Me 


4. 


the establishment of a system of scholarships and other aids 01 
adequate value to retain the best research personnel available; 


the continuation by the Provincial Department of Lands anc 


Forests of the policy of recruiting departmental personnel from 
among those having university training in Forestry and relatec 
fields; 


_ the continuation of the policy of summer employment in summe 


forest projects for graduate and undergraduate students; 


the extension of staff and facilities for graduate work in the Facult: 
of Forestry, University of Toronto. 


(c) The establishment as soon as possible of an ecological centre. 


2. Research Program 


(a) Forest Ecology. 


The correlation, with a view to securing a comprehensive land-us 
classification, of all the data obtained by 


1. completion of an adequate Provincial soils survey; 


2. extension of the studies in Physiography and Climatology; 


3. studies on the microbiology of forest soils. 


(b) Forest Management. 


1. Inventory: 


(:) A comprehensive survey of existing forest resources; 


(ii) Investigation of the rates of growth under varying conditiot 
of tree distribution and age of stands, both natural and co! 
trolled; 
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(iii) Investigation of techniques of aerial photography and associ- 
ated inventory methods. 


2. Regeneration: 


(i) Investigation of regeneration in (a) burnt-over and cut-over 
areas (b) swamp areas; 


(ii) Studies of the silvicultural characteristics of the native tree 
species in order of commercial importance; 


(iii) Genetical studies of native and valuable exotic species with 
the object of improving silvicultural characteristics; 


(iv) Design of more efficient tree planting and general nursery 
machinery; 


(v) The development of artificial seeding techniques and equip- 
ment. 


3. Applied Forestry: 
(i) Investigations of farm woodlot management; 


(ii) Establishment of Management areas to investigate and 
demonstrate the value of various silvicultural practices; 


(iii) Logging studies on various forest types to determine the best 
methods of removing the forest crop in relation to the cost 


of (a)-delivering wood to the mill and (b) restoring the forest 
crop. 


(c) Forest Protection: 


1. Biological: 


(i) Investigation of losses from and long-term effects of insects, 
animals and disease; 


(ii) Methods of control of insects and disease; 


(iii) The effect of different cutting methods on (a) fire hazards, 
and (b) biology of the forest. 


2. Fire: 


(i) The development and design of specialized equipment for 
forest fire detection and suppression; 


(ii) Investigation of accurate rating for fire hazards; 


(iii) Investigation of fire weather forecasting. 


(d) The Problem of Utilization. 
1. Present Wastages: 


(i) Investigations of existing wood wastes to secure profitable 
uses for 


(a) logging wastes; 
(b) milling and manufacturing wastes. 
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(ii) Better utilization of materials, for example, 


(a) more efficient manufacturing methods; 


(b) complete fabrication of existing products; 


(c) utilization of present non-commercial tree species; 


(d) development of a wider range of valuable forest products. 


(e) Forest Hygiene 


(i) The study of air and water pollution and their 


forest and on the community. 


effect on the 


RECOMMENDED PROJ ECTS FORESTRY RESEARCH—1948-49 


Title 


QUEEN’S UNIVERSITY BIO- 
LOGICAL STATION 


1. Forest Regeneration and Woodlot 


Management. 
(R. O. Earl). 


2. Biology of the Basswood Leaf 


Miner. 
(A. S. West). 


3. Insects as Vectors of Bacteria. 


(A.S. West). 


4. Forest Insect Investigations. 
(A. S. West). 


UNIVERSITY OF TORONTO 
5. Sawmill practice research. 
(W. G. McIntosh). 


6. Forest Tree Mycorrhiza. 
(G. H. Duff). 


7. Regeneration Studies. 


ONTARIO RESEARCH 
FOUNDATION 


8. Waste Sulphite Liquor Utilization|.......-..------+-: 


(H. B. Marshall). 


9. Wood Chemistry. 


Unclassified as Yet. 


Participating Capital 
Agencies 
| $ 
Queen’s University. 315.00 
Queen’s University. 
Queen’s University. 
Queen’s University. 
$315.00 


Department of Lands 
and Forests, Ontario 
Forest Products La- 
boratory, Ottawa. 


Department of Lands 
and Forests, Ont. 


Department of Lands 
and Forests, Ont.; 
Forest Products La- 
boratory, Ottawa. 


2,000.00 


is ba elladia: © ecueMre Jo) im wee fel (8) 6 A Baris 


$2,000.00 


aia! tak ele: (ee al teen phi sone) (ft lege” eae orem 


$19,200.00] $21,200.¢ 
2,0 


Operating Total 

$ $ 
1,185.00| 1,500.00 
690.00 690.00 
2,720.00 2,720.0 
900.00 900. 0¢ 
$5,495.00| $5,810. 0 
10,000.00} 10,000.01 
900.00 900.0 
10,000.00] 10,000.0 


SE 


$20,900.00] $20,000.0 


ee 


$ 1,200.00) $ 1,200.€ 


18,000.00} 20,000.¢ 


——— 


090. ¢ 


——— 


$50,000. ( 
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INDUSTRY 
Committee: 


Mr. E. T. Sterne (Chairman). ...G. F. Sterne & Sons Limited (Industrial 
Chemicals). 


mie thomas EB. Boyce!) . 2!) Disher Steel Construction Co. Ltd. 
(Substitute: 


| Mr. Howard Chamberlain) ..Lowe Bros. Co. Ltd. (Paints). 
Meret. A. Foaust...........__. .Yocum Faust Limited (Industrial 


— a err Oro 


Chemicals). 
eer ce! Bernard. .Canadian Manufacturers’ Association 
| Inc. 
| Beery ta yle ) eee Ontario Dept. of Planning and Develop- 
| ment. 
eeeorne >. Campbell... .. | Ontario Dept. of Planning and Develop- 
. ment. 
| Mees. speakman.......,....Ontario Research Foundation. 
eto Wards. >}, .Ontario Research Foundation. 
ia Mr. D. F. IMGORAC) nna. , ei Ontario Research Foundation. 
| Seore\-OLWilhéelm). 00 .Ontario Research Commission. 
| Meetings: 
Meth. 1947). Ontario Research Foundation, Toronto. 
| Beer. 4047 0) re .Ontario Research Foundation, Toronto. 
| ee 1947 ee Ontario Research Foundation, Toronto. 
| Bemremper 12th, 1947... °°.) Ontario Research Foundation, Toronto. 
| Beervemper 4th, 1947 |. | Ontario Research Foundation, Toronto. 
| Meeember Ist 1947... ..,....... Ontario Research F oundation, Toronto. 


Following the publication of the Interim Report of the Commission a 
‘working committee was set up comprising two members of the Department of 
Planning and Development, two from the Ontario Research Foundation, 
two from the Ontario Division of the Canadian Manufacturing Association, 
the Manager ‘of the Ontario Division of the Canadian Manufacturers’ Asso- 


Ciation and a member of the Ontario Research Commission as Chairman. 
| 


| The Committee has been studying the problem and reports the progress 
made up to the present. 


| In the submission presented by the Ontario Division of the Canadian 
Manufacturers’ Association and published in the Interim Report the following 
three suggestions were made: 


1. Creation of a program conducted by the Ontario Research Foundation 
and designed to bring the work and facilities of the Foundation to 
the attention of manufacturers in the Province, and in particular to 

bee the smaller manufacturers; 


\ 
| 
\ 


2. Further exploration by the Foundation of the possibilities of bringing 
groups of industries with common problems into a closer relationship 
with the Foundation for the purpose of solving these problems on a 
basis of mutual benefit ; 
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3. The encouragement of organizations of scientific and productive 
personnel within broad groups of industries, particularly those main- 
taining research facilities of their own, for the interchange of ideas 
and information which would help all these industries in their work. 


In the spring of 1947 at the request of the Ontario Research Commission 
the Government made available the necessary funds to initiate the program 
and arrangements for the additional space required are in process of com- 
pletion. 


Your Committee can report definite progress. 


With regard to the first of the recommendations made by the Canadian 
Manufacturers’ Association the Ontario Research Foundation has been able 
to secure a thoroughly competent chemical engineer to head up a department 
co-operating with the Department of Planning and Development and with 
individual manufacturers. This department is known as the Ontario In- 
dustrial Research Service. Already more than 260 firms have made inquiries 
and of these 165 have led to laboratory work in the four months the Service 
has been in operation. The services being rendered exceed expectations and 
are taxing existing personnel and facilities. The future of this division pro- 
mises to be of great service to our industries, large and small. 


The carrying out of the second recommendation of the Canadian Manu- 
facturers’ Association respecting group research has met with some delays, but 
with the co-operation of the Canadian Manufacturers’ Association and its 
committees this work will soon be begun. 


The third recommendation involves a long-term policy based, to a large 
extent, on the first two recommendations. The work involved will have to 
be done in close co-operation with the Canadian Manufacturers’ Association. 


The body that may be set up to carry this out will be responsible for directing 
this activity and maintaining interest Fate os 


A fourth recommendation designed to promote the training and wide 
distribution of trained technical personnel throughout industry, should have 
the leadership of the continuing organization that will work with the Canadiar 
Manufacturers’ Association, the Technical Service Council and other intereste¢ 
groups. 

This Committee recommends that a permanent continuing committet 
of the Council be instituted, that its membership be based upon the sam«¢ 
principle of representation as that upon which the present committee is based 
and that at least one member of the Council sit with the Committee at it 
sessions. 


RECOMMENDED PROJECTS—INDUSTRIAL RESEARCH—1948-49 
Tica u RN IRE Tee Men Mat Meek ieee Die 


} Participating 
Title Agencies Capital | Operating Total 
ONTARIO RESEARCH 
FOUNDATION A : oa 
1. Ontario Industrial Research Service.|Ontario Industries. 38,500.00 38,500.0 
2. Group Research. Ontario Industries. 25,000.00 25,000.0 
| Ne aA a ee 
63,500.00) 63,500. 0 


eo EE Eee 
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APPENDIX VII. 


INDUSTRIAL WASTE 


Committee: 


Mr. E. T. Sterne (Chairman)..G. F. Sterne & Sons Limited (Industrial 


Chemicals). 

See, Bey ss Ontario Dept. of Health. 

Bee A. Burn. .,....... Ontario Dept. of Health. 
| meta. ©. Pleweseo). 8) ios. Chemical Engineering, Queen’s University. 
| Pre H. B.Speakman.......... Ontario Research Foundation. 
Mr. A. V. DeLaporte..... ....Ontario Dept. of Health. 
| Prof. R. R. McLaughlin....... Chemical Engineering, University of 
| Toronto. 
Prof. J. O. Wilhelm...........Ontario Research Commission. 
i 
| Meetings: 
| 
| Beeston, 1947.00.20. So. Ontario Research Foundation, Toronto. 
Me 1947 ee kee Ontario Research Foundation, Toronto. 
| memrember 12th, 1947......... Ontario Research Foundation, Toronto. 
November 4th, 1947.......... Ontario Research Foundation, Toronto. 
December 4th, 1947.......... Ontario Research Foundation, Toronto. 


| At the request of the Ontario Research Commission a Committee was 
b up to study the overall problem of industrial wastes, and to recommend 


‘procedures to solve the problems bearing upon the eventual use or disposal 
| of these wastes. 

As Ontario becomes more densely populated, as the forests are cut down 
the rivers and ground waters decrease in volume, industrial wastes in- 
crease and the problem of their disposal is progressively enlarged and each 
day becomes more urgent. 


and 


The Department of Health has submitted the following information and 
comment: 


The industries in Ontario in which problems arising from the disposal 
of waste are the cause of great public concern include the following: 


1. The milk industry, including all types of processing plants; 


2. The canning industry; 


Other food industries, including meat packing plants, food drying 
plants, processing plants, soft drinks, etc.; 


Leather tanning; 
Pulp and paper plants; 
Oil wells and refineries; 


Rubber manuf. acturing; 


tl elo ili a 


Woollen and textile plants; 
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9. Plants for producing many kinds of industrial chemicals, for example 
2-4-D; 


10. Manufacture of plastics; 

11. Breweries and distilleries; 

12. Metal working; 

13. Gas and coke manufacturing; 


14. Laundries. 


Norte: These industries are widespread in Ontario and they are increasing in numbet 
and in variety and quantity of products. Many of these industries discharge their wastes int 
public sewers and thereby create problems for municipalities. Other wastes are discharge 
direct into natural bodies of water such as lakes and rivers. New processes are continuall 
being developed and these involve changing types of wastes. 

The problem of waste disposal involves environmental sanitation and economics. Th 
best results can be obtained only when research is conducted continuously and effectively. 


As the milk industry is widely distributed all over the Province an 
is mainly in small plants with poor or no disposal facilities, your Committe 
has asked the Department of Health to estimate the financial requirement 
for launching work upon this disposal problem. This estimate is being suk 


mitted. 


It is very plain from a study of the list of industries above that the probles 
of milk waste involves only the first of a long series of researches which mus 
be undertaken in the whole field of waste disposal. The health of our peop! 
and the productivity of our industries are so dependent on finding solutior 
to the several problems of disposing of wastes that this work should be carrie 
on with persistence and with courage. 


The Experimental Station of the Ontario Department of Health in whic 
much of this work might be carried on was constructed at Toronto in 190 
The main part of the building is in very poor condition. There is an obviot 
need for more adequate facilities for this type of work and it is strongly recon 
mended that such facilities be provided. 


Your Committee recommends that as the program progresses a simil: 
continuing Committee with additional industrial representation be set up — 
further this work. 


RECOMMENDED PROJECTS—INDUSTRIAL WASTE COMMITTEE 
1948-49 


Title Agency Capital | Operating Total 


| : : | 
Milk Waste Disposal and Utiliza-/Department of Health, 15,000.00} 15,000. 
tion. Ontario. 


RE Re ee 


i" 

| | APPENDIX VIII. 

| HIGHWAYS 

_ Committee: 

| Mr. W.S. McKay (Chairman). . Ontario Good Roads Association. 

| Mr. H. N. Lamont (Secreta y)..Ontario Dept. of Highways. 

| fated. Nj Carter a4. .().. ....Ontario Road Builders’ Association. 

| Seeecol..J: Chapman......), > .Ontario Research Foundation. 

| Bae ey Himrey i iy a.) County Engineer, Kitchener. 

ee Mr. T. F. MCAOCIS mn ei! yt) Ontario Dept. of Highways. 

Bee wW. B. Hastings eel f Ontario Motor League. 

| Mr. A. K. Hay .. Federal District Commission. 

emer As Low eit... ... Civil Engineering, Queen’s University. 

| ft. A. P, Marshall...) Ontario Dept. of Highways. 

nt. WasMcLéod ()..0, 0)... Imperial Oil Limited. 

| Bee J-loore, ). 1.00000) iw Ontario Good Roads Association. 

| Smee A oRobbins:) 4.00200 of Ontario Dept. of Highways. 

foe. ©.Robinson........... Canada Cement Company. 

Seeew.L. Sagar... Civil Engineering, University of Toronto. 

Seem Walter). 6y 0 Go Ontario Dept. of Highways. 

| Seek. BaYoung.. |. : | ....The Hydro-Electric Power Commission 

| of Ontario. ; 

| Prof. J. O. Wilhelm (ex officio). Ontario Research Commission. 

| 

Meetings: 

Seenoth, 1947, Parliament Buildings, Toronto. 
September 25th, 1947...__- .. Parliament Buildings, Toronto. 

Movember 28th,1947...... Parliament Buildings, Toronto. 

| fenuary 16th,1948..°.. Parliament Buildings, Toronto. 

Sub-Committees: 


Organisation 


Mr. W. S. McKay (Chairman).. Ontario Good Roads Association. 
| Rea Emrey ke. oe en. County Engineer, Kitchener. 
eee. F. Francis. ............ Ontario Dept. of Highways. 

ete N. Lamont........__ Ontario Dept. of Highways. 
err. ROA Low............. Civil Engineering, Queen’s University. 
| Mee Ww. McLeod. |... ... Imperial Oil Limited. 
ee. J. Walter................ .Ontario Dept. of Highways. 
\Waeerof. J. O. Withetm (ex officio). .Ontario Research Commission. 


>lanning, Economics and Administration 


Prof. R. A. Low (Chairman).... Civil Engineering, Queen’s University. 

Mr. A. E. K. Bunnell... .......Ontario Dept. of Planning and Develop- 
ment. 

.. Division Engineer. 

.. County Engineer. 


Baw A. Clarke... 
Mr.G.R. Marston......__.. 


meee Ww JFulton:..,......-.. Ontario Dept. of Highways. 
(eer. J. M. MacInnes........__. Ontario Dept. of Highways. 
Meer Je 2 Zollers. su, fo. Ontario Dept. of Highways. 
| 
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Soils and Foundations 

Mr. J. Walter (Chairman)..... Ontario Dept. of Highways. 

Mr) Di jibmreys ete County Engineer. 

Prof Ry AnDow 2.0. eV en eeneering: Queen’s University. 

Mr. Du MceGinnisa ch eae ee Contractor, Kingston. 

Dr: N; WaMcleod: >. (one ae Imperial Oil Limited. 

Mri Ds Gu Watt nk: oes aw The Hydro-Electric Power Commissior 
of Ontario. 

Design 

Mr. D. J. Emrey (Chairman)...County Engineer. 

Mr, Ti F 3 Francis)... -uice oan Ontario Dept. of Highways. 

Mr, .RisM. Lee. cs aero eee ee County Engineer. 

Dr: Nv W. Mcleod 45). hii sae Imperial Oil Limited. 

Mr. DG. Ramsay 2. ass Ontario Dept. of Highways. 

Mr..D.O. Robinson; &gaq9 Ade Canada Cement Company. 

Mri J. Waltec rata: tea) en tare Dept. of Highways. 


Materials and Construction 


Mr. T. F. Francis (Chairman)...Ontario Dept. of Highways. 

Mr. C. Fraser........+«+-¢:+..Ontario, Dept. of Highways: 

Mr. 1. JOonnston 4 a2 oc ae eee Ontario Dept. of Highways. 

Mr. iW. JONneGs 2%). berate County Engineer. 

Mr: TR. Patterson 2 cnc County Engineer. 

Prof oWe Li Sagat wes Civil Engineering, University of Toront 
The results of the deliberations of this Committee are embodied in tw 

resolutions: 
1. That the Department of Highways be approached with a view t 


ascertaining whether or not, and to what extent, the Departmer 
would consider participating in a joint library scheme. 


It was felt that present Highway Library facilities could be utilized 1 
much better advantage than in establishing a new and independent librar; 
This proposal is designed to provide adequate facilities and be of mutu 


benefit 


to the Department and the Highway Research body. 


The following features are considered to be necessary in order to rend 
an efficient service: 


1. A trained librarian and adequate staff 


(a) organize and index the existing facilities according to some defini 
system, e.g. the Legislative Library, Highway Research Boar 
National Library; 


(b) draw upon other sources for technical information and index t 
data so obtained; 


(c) make this information available to all interested parties. 


. Extension of the present Department of Highways Library to provi 


adequate space for all requirements, including study and readi 
purposes. In allotting such space, ample provision should be ma 
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not only for present requirements, but also for future expansion so 
that the original set up need not be unduly disturbed; 


3. Provide an extension service to highway, county, township and mun- 
icipal engineers and other interested parties, who would thereby have 


available information on the latest investigations in current highway 
practices. 


Such a library might be established as one unit of a general co-operative 
library scheme designed to provide a comprehensive scientific library service 


_for Government departments and other scientific groups in and about the 
_ Toronto area. 


| That a highways research program be now undertaken. 


| The following were selected as the subjects wherein further research is 
_deemed to be most urgently needed, viz.: 


| 1. Supporting Value of Subgrade Soils and Base Courses: 

| 2. Soil Compaction and Frost Action of Subgrade Soils; 
3. Durability of Bituminous and Concrete Aggregates: 

4. Inventory of Granular Materials; 

5 


Design of Concrete and Bituminous Pavements. 


| The selection of these subjects was approved by the General Committee 
after careful consideration by its four sub-committees. As a helpful guide 
to them in making this selection they had available the answers to a question- 
‘naire sent out by the Committee to 117 engineers, including every city, county 
and district engineer. This questionnaire listed fifteen highways research 
‘subjects and the recipient was asked to indicate which of these he considered 
Most important and also the order of their importance, and to add to the list 
any subject which he thought should be included. 


{ 
{ 


Answers to the questionnaire were received from 48 engineers. These 
answers were then classified. The five subjects above named were selected as 
deserving priority of attention in the proposed Highways Research program. 
Each of these subjects was then assigned to the particular sub-committee or 
sub-committees to which it appeared to belong. This procedure enabled the 


Committee to consider what steps should be taken to carry Out the research 
required. 


Of the several agencies which might be expected to participate in the 
carrying out of such a research program the Committee recognizes that the 
Department occupies a position of paramount importance, and that it is 


already engaged in a limited program of highway research. 


' The Committee’s recommendations if adopted by the Department would 
Nvolve, therefore, simply an expansion and possible intensification of the 
oresent program. Such an expansion would probably require the employment 
f additional trained personnel for full time research work, the purchase from 


ime to time of additional research equipment, and an increased annual ex- 
»enditure on account thereof. 


} 


_ The Committee’s estimate of the amount which would be required each 
year to finance the carrying out of such a program of research is $250,000. 
N a year when the total provincial expenditure on highways was $50,000,000 
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| 
| 


or over, the spending of $250,000 for highways research would represent not 
over 4 of 1% (one-half of one per cent) of the total. That this is a com 
paratively modest percentage is evident from a comparison with the pei- 
centage expended for research in other cases, €.g. 8/10 of 1% in Great Britain, | 
1% in U.S.A., 1% in Russia and 1% in Canada at the Dominion level. Further- 
more, if the amount estimated as being required to cover the cost of such a 
program seems high, the possible cost to the Province of failing to pursue such 


"a program must not be lost sight of. 
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APPENDIX IX. 


AERIAL SURVEY 


Committee: | 
Prof. K. B. Jackson (Chairman) .Applied Physics, University of Toronto 
| mere) NOM Austin... 6). o2) Austin Airways Limited. 
| Pe le Esishop 924) il! 4 Ontario Dept. of Lands and Forests 
Bae A.’ brodie: sc 085. Ontario Dept. of Lands and Forests 
Bereis: Jo Chapman... .y. Ontario Research Foundation 
EN a tad CN) Se Eastman Kodak Company 
Reese etry ek Ventures, Limited. 
mreew. J. Fulton..........,... Ontario Dept. of Highways 
) Rapes: CTOAWIN,, ss cee The Ontario Paper Company, Limited 
| emus. Howlett............. Optics Section, National Research 
| Council 
Beeeveo. Elurst......i4.... | Ontario Dept. of Mines 
Pater. N. Johnston:........ |. Ontario Dept. of Lands and Forests 
Dare, N.Kendall,../........ Photographic Survey Company, Limited 
PaeromeO. MeCall. ) 0.0). | Ontario Dept. of Travel and Publicity 
| Bree CR. Mills... ook ceca... Ontario Forest Industries Association 
| Protok. F;} Morwick.........:. Ontario Agricultural College 
| Bory E. Reid ccs... oh. Electrical Engineering, University of 
| | . Toronto 
| mae A. H. Richardson). :...../Ontario Dept. of Planning and Develop- 
e ment 
lee Mr. J.R.G. Smyth.......,:.. Ontario Dept. of Lands and Forests 
| Prot. W.M. Treadgold....... . Civil Engineering, University of Toronto 
Prof. J. O. Wilhelm (ex officio). .Ontario Research Commission 
Meetings: 
| Merete 2nd. 1947... es Parliament Buildings, Toronto 
| mentary 5th, 1948. ......°--... Engineering Building, University of 
| Toronto 
Sub-Committees: 
| Photography 
Beer M “Austins: «..0) 2 Austin Airways Limited 
feet. Bishop.) o.oo: Ontario Dept. of Lands and Forests 
Sora. B. Jackson, .«....... Applied Physics, University of Toronto 
feats. N.Johnstony.). 12... - Ontario Dept. of Lands and Forests 
| See NN: Kendall... ........ Photographic Survey Company, Limited 
| Photogrammetry 
Belek 6, Jackson: .......... Applied Physics, University of Toronto 
| Bae HH Siddall............. Ontario Dept. of Highways 
Prof. W. M. Treadgold........ Civil Engineering, University of Toronto 
| fare. G. Wilkenson........... Photographic Survey Company, Limited 


As a 


An informal conference on Aerial Survey was held on March 13th, 1947. 
result, a submission was made to the Ontario Research Commission on 
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April 8th recommending the establishment of an Advisory Committee on 
Aerial Survey, the Committee to include representatives of: 


Government agencies which produce or use aerial photographs; 
University departments concerned with the individual problems of 
aerial photography and the application of aerial photographs in their 


1s 
Jae 
respective subject areas; 
3. Photographic surveying companies; 
4. 


Manufacturers of photographic materials, and of photo-survey equip- 
ment. 


The general problem which was placed before the Committee involved: 


1. Photography: 
(a) Choice of photographic materials and processes to suit general o1 
specific needs; 
(b) Choice or design of suitable camera equipment; 
(c) Application of navigational aids, camera stabilizers and auto. 
matic pilots; 
(d) Determination of scale requirements for specific purposes. 
2. Photogrammetry: 
(a) Analysis of the dimensional stability of negative. and positive 
materials; : 


(b) Analysis of present methods of Planimetric plotting and of trans 
ferring detail from photographs to base maps; 

(c) Determination of cost and available accuracy in topographi 
mapping by approximate and rigorous methods; 


(d) Development of new methods and equipment to most specifi 
needs. , 


At its first meeting on April 22nd the Committee considered the progran 
and divided the work among several sub-committees. These sub-committee 
worked out a series of projects to be conducted during the summer season 0 
1947. The preliminary reports on these projects are in the hands of th 
sub-committees and are being prepared for submission to the Main Committee 


AERIAL SURVEY RESEARCH—1948-49 


a a nme en nee 


Title Participating Agencies Budget 
. The Extension of the Work on Photographic In-|Photographic Survey Company; $ 
terpretation by J. R. G. Smyth and G. W. Rooney Dept. of Lands and Forests; Ap- 
including: Variations in Scale, Filters, and Types |plied Physics, University of 
of Terrain for Use in Forestry, Geology and |Toronto; Dept. of Mines; East- 
Agriculture. (K. B. Jackson). man Kodak Company; The 
National Research Council. 
. An Investigation of the Relative Merits and Costs 
of Transparencies and Paper Prints for Detailed 
Interpretation of the Photographs. 
(K. B. Jackson). 
. An Investigation of the Dimensional Stability of 
Positive Printing Materials when used for Map- 
ping. (K. B. Jackson). 
. A Survey of Present Practices in Sensitometric 
Control and Preparation of Recommendations for 
Standard Specifications. (K.B. Jackson). $5,000. ¢ 
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APPENDIX X. 


Cn ne 8 aS OOOO eee 


SCHOLARSHIPS 


re | ge 


| Since the development and extension of research and, in consequence, 
. industrial progress in Ontario, is vitally dependent upon the availability 
of trained personnel, the Ontario Research Commission recognizes that the 
Province, the universities, the technical institutions, and the industries of the 
Province, individually and collectively, have significant roles to play in the 
Mining of persons who can give useful assistance in the research field. 


The Commission is of the opinion that an important contribution to the 
carrying on of fundamental and applied research may be made by furthering 
che training of technicians in courses of the technical institute type extending 
ver a period of one or two years at a level lying between that of the vocational 
ugh schools and that of the universities. The assistance of an adequate 
1umber of such persons would approximately double the effectiveness of the 
ul too few fully qualified university graduate research workers. 


__ The Commission desires to commend in general the longer and more 
idvanced programs of educational training in industry as productive of persons 


aluable to research. It is to be hoped that industry may be able to extend 
ae service. 


The Commission realized that the need for trained personnel could not 
e met completely by the provision of scholarships. Nevertheless, to assist 
tudents with ability and as an adjunct to a complete program the provision 
f financial assistance to outstanding students plays a useful part. 


As a result, during 1946-47 the Ontario Research Commission requested 
nat $20,000 be made available to provide scholarships for research students. 
‘hrough recommendations from the Advisory Committees, ten scholarships 
‘ere granted for work to be done during the 1946-47 term. 


During the present year the Government provided a sum of $50,000 for 
sholarships and $44,275 has been spent in supporting 58 scholarships. 27 
ave been granted of a value of $500, 25 of a value of $900, and 6 of a value 
* $1,200, and $1,075 has been granted to provide travelling expenses. 


The distribution among subjects is as follows: 


OTE ated kaa Oo rr 22 


ame Mecme iretoes ke Sa 8) ume OWS AR Coulee Tess e), Ye, 6651-al e's) la: (© @) 4),1-81saliiel we) coma. tey 


id i cee n> aes IAS Re ONS Ele ey helium foe!) "si. a. ah wi, ty .8,, fe. by ere Stes kia we te? ie 


Sere Cee em Eed ASE CR Cita owe) a) elie) iw “6 Bi Lia) iene) a. own ig “at annie vey ie) ver ae 


eat ee vee Wenn aataer ORS let mune? le ld AOU et, ‘et elie fom ‘ate We urs) \ i> he'cdin. bo > Mota” ew 


Sree ee Ohm Che a OES PNG Ie Wise ORAS 02 16. w, <0 iw’ say ie Me. es) eV se. 6; ie, (ie. vo, /ah te fete lel Ce 


coe ene eho wes C Saev, Tene 8) a@! ial, tee 18.) SY “wl: wl 0 h4'6\ ip <e* le, BY Senles Wee. ak Gh ve 


nawwnwoph TD wm oo 


ere any Dee SRG stele eel Oxuret Mele oS): AP fey iy wR 6, ws Ge, ee) a), Se uae ta 


The students are working in these universities: 


University of Toronto. 1.5) Jess 24 9 ae 35 
Queén’s University... evn ee. es na ieee 
McMaster University .. 22) 0045-905 * oa ee 
University of Western Ontario...........-.----: 
Ontario Agricultural College..........-..------: 
Yale University... -... nvm ee ee eee 
Ohio State University.) 12 ee es ee es 
University of Michigan .i:),).- ose" ree 
University of Cambridge. 22.20%" 5062s 


So TO LP NT SN 


University of Amsterdam..........-.-.+--+-+:- 


As a continuing policy it would seem to be desirable that there be som 
annual amount appropriated each year to provide scholarships. The amoun 
might be a definite proportion of the annual research budget, say 10%. 
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| APPENDIX XI. 
PROVINCIAL RESEARCH EXPENDITURES 


Research expenditures within the Province for the year 1947 are given 
relow. 


| CAPITAL EXPENDITURES—ESTIMATED 1947 


Analysis 
Department Branch Research Develop- and 
ment Testing 
griculture Ontario Veterinary College 7,800.00} 10,300.00 4,000.00 
griculture Horticultural Experiment Station 125,000.00 vim oS 
griculture Ontario Agricultural College 15,500.00}  4,700.00/ — 2,050.00 
griculture Experimental Farm, Ridgetown — — — 
ands and Forests | Fish and Wildlife ; 3,500.00} 50,000.00 3,500.00 
ands and Forests Forestry 3,700.00} 15,000.00 3,000.00 
‘ines Geology eas pee sere 
ighways Soils and Research 2,000.00 3,000.00} 10,000.00 
salth Public Health = 2,100.00 — 


| $157,500.00) $85,100.00} $22,550.00 
a a I 
| OPERATING EXPENDITURES—ESTIMATED 1947 


Analysis 
Department - Branch Research Develop- and 
ment Testing 
‘riculture Ontario Veterinary College 26,200.00 52,600.00 13,000.00 
‘riculture Horticultural Experiment 
| Station 86,000.00 15,000.00 — 
riculture Ontario Agricultural College 198,732.00} 34,204.00} 105,221.00 
‘riculture Experimental Farm, Ridgetown 500.00 3,500.00 ao 
ads and Forests | Fish and Wildlife 75,300.00 — 14,200.00 
ads and Forests Forestry 69,200.00 48,500.00 12,300.00 
es Geology 9,500.00} 288,000.00 = 
hways Soils and Research 15,000.00 18,000.00 138,400. 00 
lth Public Health 43,544.00 20,326.00 800,590.00 
$523,976.00] $480,130.00 $1,083,711.00 

‘ario Research Commission: PETG 1 6 ea 0 i as a a a $300,000.00 
SELES FNCU SS Je cee Oe Nee Mee eA NC wm 50,000.00 

PAE OMISEEBEIOMIR OU VN. ic yk ee ke Bee, 22,000.00 
ae EXPENDITURES—1947 

BPS Tar LIne Mearns at, UC Ch Seek dru gel Ur, $523,976.00 

Ontario Research Commission................. 372,000.00 
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: APPENDIX XI. 
| ; 
DEFINITIONS OF RESEARCH AND SCIENTIFIC ACTIVITY: 


| Three major types of research work can be distinguished: 
fundamental research; (b) background research, 
Mleerch. 


(a) pure or 
and (c) applied or practical 


Pure or Fundamental Research is defined as an investigation directed 
cowards a discovery of previously unknown facts resulting in general knowledge 
and understanding of nature and its laws. The material application of the 
‘esults of pure or fundamental research are not, of necessity, a basic considera- 
‘ion in undertaking this type of research but it forms the fundamental basis 
or all applied research and development work. 


Background Research is defined as the collection and analysis of initial 
lata for both pure and applied research. It consists of surveys and descrip- 
ions of basic facts such as the preparation of accurate geological maps, the 
letermination of physical and chemical constants, the description of species 


f animals, plants, and minerals, the determination of standards such as 
hose established for hormones, drugs, etc. 


Applied or Practical Research is defined as an organized effort directed 
owards new applications of known scientific facts or principles to practical 
roblems. As indicated previously, the distinction between fundamental and 
pplied research is not always a hard and fast one and both contribute to 
rogress in scientific knowledge. To give an instance, the study of the prin- 
La of electronics would be classed as pure research while the investigation 


f ways and means to use electronics in the home or factory would be applied 
search. 


= 


| georearch and Scientific Activity, Canadian Federal Expenditures—1938-1946. Pages 1} 
| 2. 
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APPENDIX XIll. 


SUMMARY OF RECOMMENDED BUDGET EXPENDITURES— 1948-4 


FN ee eee 


Capital 
FISHERIES AND WILDLIFE 
COMMITTEE 
McMaster University.....------sse00e? 5,037.00 
Queen’s University 0.4.) tras a 1,850.00 
University of Western Ontario =. 43 eee 5,950.00 
University of Toronto.......----++++++: 2,900.00 
Royal Ontario Museum of Zoology...... 1,500.00 
Ontario Research Foundation........--- 2,775.00 
FORESTRY COMMITTEE 
Queen’s University.....- Be Cie bees wih ara 315.00 
University of Toronto......-----++s+69° — 
Ontario Research Foundation........--- 2,000.00 
Unclassified as yet... ...-- ee ee eects ae 
MINES, MINERALS AND METAL- 
LURGY COMMITTEE 
University of Toronto.......-.--+-++++: 6,020.00 
Queen’s University.....-.--+--22s ce 15,000.00 
Ontario Research Foundation......-.-.-- 10,000.00 
McMaster University......---22seecees part 
INDUSTRIAL RESEARCH COMMITTEE 
Ontario Industrial Research Service...... —— 
Group Research. ....-:.-0+--+-e+e08seee oe? 
INDUSTRIAL WASTE COMMITTEE 
Department of Health. .......-----++:- — 
AGRICULTURAL COMMITTEE 
Ontario Research Foundation.......-..- 2,000.00 
ey Bie ae 
SOILS COMMITTEE "| 
Ontario Research Foundation..........-.- 1,300.00 


AERIAL SURVEY COMMITTEE 
University of Toronto.........-+-+-+++-> 


SCHOLARSHIPS, o x isn ¥ dcs eo) oe eke vin nian pasa enn aera en ee eae 


ADMINISTRATIVE UNIT 


mk: te miele cele, ora) i Be erie (ence) ay enue mee erm, BOF fea 


Operating 


$ 


20,165. 

5,466. 
11,050. 
17,750. 
14,850. 
24,200. 


10,047. 
5,000. 
39,550. 


18,000. 


22,425. 


.00 


Total 


$ 
00} 25,202. 
7,316. 
00; 17,000. 
00} 20,650. 
00} 16,350. 
00} 26,975. 


00 


00; 16,067. 
00; 20,000. 
00) 49,550. 

5,000. 


.00} 38,500. 
.00; 25,000. 


00 


00 


5,000. 


5,810. 
.00} 20,900. 
.00} 21,200. 
2,090. 


15,000.00} 15,000. 


20,000. 


235129; 


50,000. 


25,000. 


00 
00 
00 
00 
00 
00 


00 
00 
00 
00 


00 
00 
00 
00 


00 
00 


00 


00 


00 


00 


00 


00 


113,493.01 


50,000. 01 


90,617.90 


63,500.0 
isc 
20,000.C 
23,72am 


5,000. ( 
50,000. 


25,000. 


$456,335. 


So ee eee 
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DEPARTMENT OF PLANNING & DEVELOPMENT 
August 30th, 1949, 


To Tue Honourasie Ray Lawson, O.B.E., 


Lieutenant-Governor of the Province of Ontario. 


May It PLEASE Your Honour: 


| The undersigned has the honour to present to Your Honour the Annual 
Report of the Research Council of Ontario for the year ended March 31st, 1949. 


Respectfully submitted, 


| 


WILLIAM GRIESINGER, 
Minister. 


RESEARCH COUNCIL OF ONTA 10 
39 Queen’s Park Cres., Toronto 5, 
August 30th, 1949. 


Tur HonourABLe WILLIAM GRIESINGER, 
Minister of Planning & Development. 


Sir: 


I have the honour to submit to you the Annual Report of the Researc! 
Council of Ontario for the year ended March 31st, 1949, in accordance with the 
requirements of the Research Council Act. 


Respectfully submitted, 


Rost. C. WALLACE, 
President 
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Mr. H. M. Turner --------------- 


Director 


JO Wilhelm 2 


Meetings: 


Principal, Queen’s University, 
Kingston 


Research Director, Imperial Oil 
Limited, Sarnia 


Dean of Arts and Science, McMaster 
University, Hamilton 


President, Gurney Foundry Company, 
Toronto 


President, University of Western 
Ontario, London 


1200 Bay Street, Toronto 


Director of Research, Ontario Dept. 
of Agriculture, Ontario Agricul- 
tural College, Guelph 


President, University of Toronto, 
Toronto 


Manager, G. F. Sterne & Sons 
Limited, Brantford 


President, Canadian General Electric 
Company Limited, Toronto 


Dean, Faculty of Applied Science and 


Engineering, Toronto 


Research Council of Ontario, Toronto 


May 5th, 1948, 39 Queen’s Park, Toronto. 

October 10-11th, 1948, General Brock Hotel, Niagara Falls. 
November 25th, 1948, 39 Queen’s Park, Toronto. 

December 14th, 1948, 39 Queen’s Park, Toronto. 


Executive 


Dr. R. C. Wallace (President) —— 


Dr. R. K. Stratford 
(Vice-President) 


Dr. E. Holt Gurney 


Term 


1953 
1952 
1951 
1953mm 
1951 
1953 
1953 
1952 
1951 
1952 


1951 


Principal, Queen’s University, Kingston. 


Research Director, Imperial Oil Limited, 


Sarnia. 


President, Gurney Foundry Company, Toront 


President, University of Western Ontario, 


London. 


Dean, Faculty of Applied Science and 


Engineering, Toronto. 
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June 10th, 1948, 39 Queen’s Park, Toronto. 
September 23rd, 1948, 39 Queen’s Park, Toronto. 
January 19th, 1949, 39 Queen’s Park, Toronto. 
February 25th, 1949, 39 Queen’s Park, Toronto. 


Meetings: 
| 
| 
March 14th, 1949, Council Chambers, 


Parliament Buildings, Toronto. 


| Scholarship Committee 
Dr. R. C. Wallace (Chairman) __ 
| We. B. Holt Gurney 


Dr. G. E. Hall 


Principal, Queen’s University, Kingston. 
Ce ee Be as President, Gurney Foundry Company, Toronto. 


Peer President, University of Western Ontario, 
London. 


oo. Wi Serie Dean of Arts and Science, McMaster 


University, Hamilton. 


SN Sage foo Director of Research, Ontario Department of 


Agriculture, Ontario Agricultural College, 
Guelph. : 


Dr. Sidney E. Smith 
| Dr. C. R. Young 


dora tL OTM President, University of Toronto, Toronto. 


2 Bions pais Naciet a rea Dean, Faculty of Applied Science and 


Engineering, Toronto. 


| 
| 


Meeting: 
February 25th, 1949, 39 Queen’s Park, Toronto. 


Se ey 


This report of the operations of the Research Council of Ontario for Um 
year 1948-49 is in essence a statement by the Director and a summary of the 
work of the advisory committees as submitted by the respective chairmen. When 
the report is studied, it will be noted that the significant thing that the Council 
is doing is in providing the means of co-operation to scientists and industrialists 
to work out the most satisfactory plan of research, whether under Federal, Pro: 
vincial,, university, Research Foundation or private auspices, for the benefit of 
our Province and its industrial prosperity. In this the Council has achieved marked 
success. It can be stated with assurance that the whole field is under constant 
survey, that all overlapping is safeguarded against, and the industrialists are 
becoming more and more alert to the service which research can perform for them 
In order to further this general conception of the function of the Council, the 
scholarships which are being awarded to able graduates to pursue their training 
in research are a guarantee that competent and well equipped workers will b 
available in the years to come to fill the positions in industrial research for whick 


the demands will grow rapidly with the years. 


The members of the Council would desire to express their appreciatio! 
of the untiring energy of the Director and the very valuable assistance that ha 


been given by the chairmen and members of the advisory committees. 


ROBT. C. WALLACE, 


Presiden 


| 8 | 
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March 4, 1949 


DIRECTOR’S REPORT 


General Administrative Office 


During the year the Director has attended many formal and informal 


He has addressed many groups, pro- 
fessional societies and service clubs and has taken part in scientific and technical 


meetings as representative of the Council. 


meetings. Some of the meetings, visits and lectures are listed here: 


Meetings: | 

May 27, 28 and 29, 1948 Attended meeting Canadian Association of Physicists, 
Ottawa. 

June 14-19, 1948 Royal Society of Canada, Vancouver. 


Informal Conference on Administration of Research, 


University of British Columbia. 
December 6-11, 1948 


ceedings—Highway Research Board meetings, etc. 
Mr. Harold Chater). 


Visits: 
Meets -19,1948 ss British: Columbia Research Council Laboratories. 
British Columbia Research Council Annual Meeting. 
Fisheries Research Board Laboratories, Vancouver. 
University of British Columbia, Departments of Physics 
and Zoology. 
Forest Products Laboratory, Vancouver Branch. 
H.R. MacMillan Company Mill at Westminster. 
Wane 21,1948. Alberta Research Council and University of Alberta, 
Departments of Chemistry, Physics and Engineering. 
jmee 22,1948 ss Prairie Regional Laboratory, National Research Council, 
. | Saskatoon. 
University of Saskatchewan, Departments of Physics, 
| Chemistry and Engineering. 
mene 25,1948 University of Manitoba, Science Departments. 
mye 2>, 1948 Trout Lake Salmon Experiment, North Bay. 
my 27, 1948 Forest Insect Laboratory, Sault Ste. Marie. 
my 28,1948 Kirkwood Management Unit, Thessalon. 
July 29-30, 1948 South Bay Experiment, Manitoulin Island. 
meet, 1948 Clarksburg Experiment, Meaford, Ont. 
(eeeust 11,1948 Wildlife Laboratory, Algonquin Park. 
Lectures: 
January 9, 1949 “Research in Canada”—Young People’s Society, 


Mimico. 


cl eae eee “Research in War and Peace’”—Humberside 
Collegiate. 


merch 9, 1949 ssi tt ‘“Research”—Canadian Society Forest Engineers. 


Toronto Branch. 


Wea 


Aa Albany, N.Y., and Washington, D.C.—Meetings with 


various government departments on administrative pro- 


>. 


In addition, the Director attended all of the meetings of the Council and _ 
the advisory committees and most of the meetings of the sub-committees. 3 


The Director has maintained contact with the professional groups through 
meetings of the various associations. The Canadian Pulp and Paper Association, 
Canadian Manufacturers’ Association, Canadian Society of Forest Engineers, 
Canadian Association of Physicists, Royal Society of Canada, etc. He has served 
as Chairman of the Canadian Standards Association Committee on Mechanical 
Refrigeration and as a member of various scientific committees in both an official 


and private capacity. 


The work of preparing for the meetings of the Council, of the advisory 
committees, and of the sub-committees has proceeded smoothly due to the ex- 
cellent co-operation which has been received from all concerned with the arrange- 
ments. The regular meetings of the committees and the Council are recorded 
elsewhere. The facilities provided by the new offices at 39 Queen’s Park have been 
of special assistance in conducting the many committee meetings. 


The scholarship plan of the Council was brought to the attention of students 
‘1 the Ontario universities by announcements and by visits of the Director to the 
universities in Ontario. The lists were prepared and awards were made on the 
basis of policies laid down by the Scholarship Committee. | 


During the year the Council met regularly.. Members of Council also at- 
tended some of the advisory committee meetings and represented the Council at 
conferences and other gatherings. 


The office staff during the year has consisted of the Director and two secretaries 
with temporary assistance from typists and stenographers as was required. During 
the summer of 1948 Mr. G, R. Elliott and Mr. Norman Morse, students working 
toward their doctorate in the Political Economy Department of the University of 
Toronto, were employed to make preliminary economic. surveys in several fields 
where research was being conducted. The purpose of this was two-fold: (1) to 
obtain information; (2) to stimulate an interest in the economics of research. 


Scholarships 


Any comprehensive research program planned for the Province must, of 
necessity, raise the problem of available personnel and the problem of the pro- 
vision of the necessary facilities and personnel to educate an adequate body of 
properly trained workers. On the basis of the preliminary recommendations of 
the Ontario Research Commission}, a system of scholarships was initiated in Ontario 
in 1946. 


In the Final Report of the Commissicn’, the question of research personnel 
was emphasized again: “The supply of trained personnel is far below the number 
needed to carry on the program of research for which financial support ts available 
even now. That the existence of a sufficiently large and highly trained staff is the 
prime prerequisite to carrying out successfully a worth-while program of research 
is patent to everybody. There are occasions when improvised physical facilities 
may setve satisfactorily but only when at the same time there is the trained staff to 
direct the improvising. But personnel can never be improvised, since there is no sub- 
stitute whatever for the highest type of skill and training involved. It is of the utmost 
importance not only that the number of scientists be adequate but also that they 
be distributed among the several fields of research in proportion to the relative 


— 


1Interim Report, Ontario Research Commission, February, 1947, Sessional Paper 
No. 47, 1947. 


re Pile Report, Ontario Research® Commission, January, 1948, Sessional Paper No. 


L104 


————S 


i 


It will not always be possible, nor may it be desirable, that all our students remain 
} 


| McGill University 7 


needs of these fields. It will be cone of the duties of the Council to determine at 
the outset the nature and extent of all physical facilities required, and the numbers 
and composition of the personnel needed to carry out the programs of research 
outlined. This will enable the Province to maintain material and personnel at 


proper levels.” 


The scholarship program has been an active one and is closely co-ordinated 
with the other work of the Council. Scholarships have been awarded as follows: 


MEM Be eu) $10,000.00 
ee tT sce 20) slo hs RI wy vn 44,275.00 
Cs UU NP 47,420.00 
ee meer ke i oe 50,000.00 


It is too early yet to know what effect these scholarships will have on retaining 
trained personnel in Canada but it is obvious that more are required than can be 


_ tecruited in a regular way and every effort should be made to retain our specialists. 
_ A canvass of 104 people who held scholarships up to January, 1949, showed the 


following distribution: 74 are still continuing their studies, 9 are emplo ed in 
° g . ° . . & ° . y i) y 
Canadian universities, 10 are employed in the Dominion Government 4 are em- 
. 2 . iy Mg . . . 2 
ployed in the Provincial Government and 7 hold industrial positions in Canada. 


in Canada. 


The work is going forward in many fields in many universities!. The distribu- 
tion by universities for the 1948-49 group of scholarships is as follows: 


ma versity of Toronto 
Queen’s University 
University of Western Ontario 
Rrmemee eee ercity me 
Ontario Agricultural College 


Ww 


NYVMDPNM UH OO 


TE SE ee ee, kN OU Ba te 
CMC versace eh hue bl yi a Lo 


The distribution among the sciences in 1948-49 was: 


| Piysics 2 erases). aby Bev) Belek hs cs Sy ya IS He EAN AY 


re Ie cience she Ny ln de Me oe) ee Cag 
| Agriculture ____ 
Geography - 


enn er Peer inte i ae) i a tea 
i a Metallurgy hae As OE ee a a Ce GR Oe 
NS 
Electrical Engineering .... 

Mathematics Peer ne Pee Re) ag UO) MECN ye Naame 
| Bemaiiyeet ee 


=e Nw WwW Ww A A 


It takes time for a research worker to produce results that may be applied to 
Practical problems. Several of the students have, however, made distinct con- 
tributions even in the short time that the scholarships have been available. 


__ The natural field from which to select students is from the recent graduating 
classes of the Ontario universities. An effort is also being made to recruit the 
‘best students from other parts of Canada and the Commonwealth for Ontario 
Problems. The majority are doing their research work in Ontario universities but 


1See Appendix II for a detailed list of awards made during 1948-49. 
pal] 


a proportion take their training elsewhere in Canada and in other countries where 
special facilities and supervision are available to provide the specialized training 


they require’. 


Universities 


Through recommendations of the advisory committees, various grants-in-aid 
have been made to the universities in the Province. These are generally made to 
an individual who by reason of (a) his interest and (b) the research team of which 
he forms a part, is particularly suited to carry out the investigation. During the 
1948-49 fiscal year some $111,940 was expended in research within the universities. 
Reports on the work are made regularly and a number of scientific publications 
have resulted from the researches. 


Ontario Research Foundation 


The closest liaison is maintained with the work of the Ontario Research Foun- 
dation. This is achieved in several ways: (1) the Foundation staff is represented 
on and takes an active part in the work of the Council advisory committees; (2) 
several of the research projects being conducted by the Foundation receive genera 
supervision and guidance from Council committees; (3) the Advisory Committee 
on Industrial Research takes an active interest in the Industrial Research Services 
division of the Foundation and in the group research plan which is under the 
direction of the Foundation; (4) the offices of the Council are in one of the Founda- 
tion buildings and there are daily contacts and almost daily conferences between the 
staffs of both the Council and the Foundation. 


Provincial Government Departments 


The Provincial Government departments are represented on many of the 
advisory committees. In addition to this direct contact, there is a good deal of 
joint discussion between the Director of the Council and departmental officials in 
regard to research projects. Necessarily, the departments having research divisions 
have a good deal more to do with the Research Council and the Council committees; 
for example, the Division of Research, Department of Lands and Forests and the 
Trade and Industry Branch of the Department of Planning and Development. 


Dominion Government 


Through direct representation on Council committees and through ad hoc 
conferences, the activities of the Research Council of Ontario are co-ordinated 
with the Dominion agencies. Cross representation on committees is maintained 
and in many cases committee minutes are distributed to others than committee 


members who have an interest along the line of the committee work. 


Some of the Dominion agencies with whom the Council has co-operated ate: 
(a) National Research Council; (b) Forest Products Laboratory; (c) Meteorological 
Service; (d) Bureau of Mines; (e) Science Service Division, Department of Agri 
culture; (f) Defence Research Board. 


Foreign Contacts 


Direct contact has been made with many research groups in the United States 
Britain and Europe. The members of advisory committees who have attende: 
foreign meetings have brought first-hand reports of these meetings. The Liaisot 
Offices of the National Research Council in Washington and in London have beet 
helpful on numerous occasions in obtaining information and in arranging th 
itineraries of visitors from Canada. i. 


1Graduate Students Who’s Who—Scholarships—1947-48”—Report 9-1-48. 
2 


Committees and Their Work! 


In order to secure the fullest possible amount of authoritative data upon 
research in various fields, the Council has continued the policy of the Ontario 
Research Commission and has continued a committee composed of persons who are 
best acquainted with each field. Since the committee includes, in addition to 
workers in scientific research, representatives of both federal and provincial depart- 
ments charged with the administration of natural resources, as well as representa- 
tives of interested industries, the Council is sure that the representation thus pro- 
vided is satisfactorily comprehensive. For the guidance of each committee its 
function has been clearly outlined by the Council. 


a 
a ae 


(a) to survey its specific field thoroughly; 


(b) to report to the Council such facts as it may find regarding the status 
| of the research in that field, and, further, to report upon the existing 
ia facilities and trained personnel required; 


(c) to recommend the means fot applying scientific knowledge. 


By means of this division of duties among the several committees the Council 
attains two results of primary importance: 


(a) a manageable co-ordination of the great volume of diverse material sub- 
.. mitted by the committees; 


(b) a clear conspectus of the real problem and of the active program required 
in the whole territory of research in Ontario. 


The main advisory committees have held approximately 16 meetings, the 
sub-committees 12, and executive committees held 16 meetings. Most of the 
Meetings were held in Toronto but some were held in other places in the Province 
which are of special interest to the particular committee concerned. This permit- 


| ted discussion of local problems, since interested scientists in the area were invited 
to sit with the committees. 


t 


Whe research activities under the committees are too numerous to list or 
describe here but the review of the committees gives a general idea of the way 
in which the committee system functions. 


ADVISORY COMMITTEE ON AERIAL SURVEY RESEARCH 
} Chairman: Prof. K. B. Jackson 


The problem before this Committee is little changed from last year. Some 
Progress has been made and work is going forward actively by government, 
university and industrial agencies. 


| _ The problem is a dual one: (1) in the field of photography, to improve photo- 


graphic materials and processes to meet Provincial needs, to design suitable camera 
equipment and to apply the results of research to the various purposes for which 
such equipment is used; (2) in the field of photogrammetry to determine the 
physical limits of stability of material for negatives and positives, to examine the 
accuracy of the various methods of translating photo material to base map data 
and to examine new methods and equipment for meeting Provincial needs. 

__, During the year the Committee discussed problems in the fields of Mining, 
lighways, Agriculture, Lands and Forests and Industry. Some research was done 
n the Faculty of Applied Science and Engineering at the University of Toronto 
inder the supervision of Professor K. B. Jackson. This work is continuing and 
vill be enlarged when funds for equipment are available. 

SS 


| 


1A complete list of members of Advisory Committees and Sub-Committees is shown as 
Appendix III. 
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ADVISORY COMMITTEE ON AGRICULTURAL RESEARCH 
Chairman: Mr. C. F. Luckham 


Research relating to agriculture in Ontario is in the main covered by the 
Provincial Department of Agriculture and the Ontario Agricultural College. The 
Advisory Committee on Agricultural Research has not been active during the year 
because of a survey that is in progress in the Department by Professor G. N. 
Ruhnke, Director of Research. For a comprehensive statement of the research in 
hand in agriculture, reference should be made to the reports of the Department 
of Agriculture, both Dominion and Provincial, and the various agricultural agencies 


within the Province. 

The Dominion Department of Agriculture conducts research in the Province, 
mainly in connection with the Ontario Department of Agriculture and the Ontario 
Agricultural College, but also in connection with the Ontario Department of Lands 
and Forests and the universities in the Province. 


ADVISORY COMMITTEE ON FISHERIES AND WILDLIFE RESEARCH 


Chairman: Prof. J. R. Dymond 
Secretary: Dr. A. M. Fallis 


a 


The importance of fisheries and wildlife research in Ontario is emphasized 


by the percentage of our area which will produce fish and wildlife and especially 
the extent of the area which will produce no other permanent crop. | 


The following estimate is rough but at least approximate: 


Cleared agricultural’ land (700 a 10% 
Forest land. Jvwu cia ee 40% % 
Muskeg, rock and inaccessible forest land ---------------—- 30% 1 


Water, including the Canadian portion of the Great Lakes 20% 


This means that at least 90% of the area of Ontario will produce fish and 
wildlife and 50% will produce no other permanent crop. 


Stimulation of Research 


Since 1945 when the Ontario Research Commission was appointed, research 
in fisheries and wildlife in Ontario has increased five or six fold. It should be 
remembered, however, that during the war, research in these fields in Ontario 
tad been somewhat curtailed as compared with the prewar period. 


During 1948, the number of persons engaged in fisheries and wildlife research 
in Ontario was 128, made up as follows: permanent staff members of universities 
Government departments and research organizations 34, graduate students 28 
undergraduates 54, others 12. Many of these spent only the summer months if 
research or in assisting senior research personnel. . 


This increase in research activity resulted chiefly from two actions by the 
Provincial Government, the appointment of the Research Commission an ( 
amalgamation of the former Department of Game and Fisheries with the Depatt 
ment of Lands and Forests and the organization within the latter of Divisions © 


Fish and Wildlife and of Research with research-minded chiefs in charge. 


Although the stimulation of research has come about largely through Provincia 
action and support, Federal research funds have been made available through th 
National Research Council grants-in-aid and scholarships. Private funds have als 
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contributed notably through Carling Conservation Club support of the Royal 
Ontario Museum of Zoology’s research on moose and maskinonge. 


Variety of Research 


A wide variety of problems presented by our fisheries and wildlife are being 
studied. There are studies on all types of waters including the Great Lakes, inland 
lakes, marshes and streams. 


Great Lakes studies include work on Lakes Ontario, Erie and Huron and a 
start is soon to be made on Lake Superior. These studies include a long term 
study of the changes in the fish population of Lake Erie. This is to be correlated 
with the University of Western Ontario’s study of the limnological studies in the 
same lake in an effort ultimately to understand the underlying causes for the 


changes which occur in the relative numbers of the different kinds of fish. Such 
an understanding may make it possible to influence the production of different 


Kinds through fishing methods, although prediction of yields of the various species 
may be possible before control is effected. As a matter of fact the first season’s 
work on the lake herrings had indicated that the present large population of these 
fish is not likely to continue beyond the lifetime of the present year-class, or until 


_another large year-class appears. The President of the Ontario Federation of 


Commercial Fishermen has stated “the research on the lake herring of Lake Erie 
has already thrown sufficient light on the problems involved to assist materially 
the commercial fisherman in planning their fishing operation.” 
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On Lakes Ontario and Huron tests are being made of the value of hatcheries 
in maintaining or increasing whitefish and lake trout. At South Bay, Manitoulin 
Asland, a thorough test of the effect of commercial fishing on the fish population 
including the effect on game fish is being undertaken. 


Inland lakes are being studied in Southern Ontario by Queen’s University 
on the Rideau lakes and in the north by the University of Toronto in Algonquin 
Park. Northwestern Ontario is not being neglected. Studies on the lakes of 
Quetico and Sibley Provincial Parks have been made and work on the Lake-of-the- 
‘Woods was undertaken in 1947, 


Marsh studies are centred at McMaster University. Shoal-water areas con- 
stitute an important part of the water areas of Ontario. Besides serving as homes 
for many forms of plant and animal life, some of these areas act as storage reservoirs 
at the headwaters of streams. As a basis for planning the wise use of such areas 


it is necessary to have knowledge of these water areas under Ontario conditions. 


Streams are being studied both in the rocky areas of the north and in the 
agricultural south. In the latter area these studies are co-ordinated with the river 
valley surveys of the Department of Planning and Development. The possibility 
of restoring the salmon to some of the streams tributary to Lake Ontario has been 
ander way for four years. 


Species of fish to which special attention is being given include the parasitic 
ea lamprey, whitefish, lake herring, Atlantic salmon, speckled trout, lake trout, 
melt, maskinonge, pike-perch (yellow pickerel), small- and large-mouth black 
dass and burbot. | 
_ Wildlife is a comparatively new field of research in Ontario. Prior to the 
jteation of the Ontario Research Commission and the reorganization of the 
Pepartment of Lands and Forests almost the only wildlife research carried on in 
?ntario were faunal surveys and population studies by the Royal Ontario Museum 
‘t Zoology and Parasite studies by the Ontario Research Foundation. Notable 
xceptions were the studies of the periodic fluctuations of the population of grouse 
nd hares by two graduate students, Clarke and MacLulich, of the University of 
-oronto, 


} 
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Expansion of wildlife research has been delayed as compared with fisheries 
research through lack, until recently, of a sufficient supply of trained personnel. 
Now that this deficiency is being remedied it is hoped that wildlife research will 
increase more in keeping with its importance. 


Animals on which research is being continued or initiated include moose, 
woodland caribou, white-tailed deer, muskrat, European hare, mice and other 
small mammals, ruffed grouse, prairie chicken, pheasants, upland game birds and 


ducks. 


Diseases and parasites of fish and wildlife are receiving attention since they 
often have an important influence on the size of animal populations. Not only are 
they important in the control of animal numbers but it is possible that there is 
a closer relation between some human and animal diseases than is generally be- 
lieved. Their importance warrants much more research than has heretofore been 
devoted to them. 


Organizations Engaged in Research 


A list of the organizations engaged in fisheries and wildlife research supported 
by the Research Council of Ontario together with a statement of the researches 
undertaken by each with Council support may be found elsewhere in this report. 
In addition fisheries and wildlife research is carried out by the Department of 
Lands and Forests and the Department of Planning and Development. 


Co-ordination of Research 


Since research is being carried out by so many and such a variety of organiza- 
tions, some integration is desirable. To bring about such integration is one of the 
functions of the Committee. This is effected through interchange of information 
at meetings of the Committee, through formal and informal conferences and 
through the distribution of research reports. The work of the Committee also 
tends to bring about a balanced program by encouraging the initiation of research 
in important phases which appear to be receiving too little attention. 


Technical sessions are held at the end of February or beginning of March 
for the presentation and discussion of the results of research carried out the 
previous year. Those engaged in research, including students both postgraduate 
and undergraduate, present their results at a meeting attended not only by researcl 
workers from Government departments, universities and research organizations 
but also by administrators and those engaged in industries dependent on the fisk 
and wildlife resources. These technical sessions are not only a valuable means © 
spreading information but they give students practice in the preparation an 
presentation of the results of their studies. 


There are many studies which cannot be called fish and wildlife research bu 
which nevertheless have an application in the production and management of fis 
and wildlife. Such are forestry, including forest entomology, and soil studie: 
Exchange of information between Committees in charge of these subjects and t 
Fish and Wildlife Committee is effected through formal meetings and informe 
discussions arranged by the Director of the Research Council. 


Interchange of ideas and information between those engaged in fisheries 20 
wildlife programs under Federal auspices and those of the various provinces 4# 
furthered through annual meetings of the Canadian Committee on Freshwate 
Fisheries Research and Committees on Freshwater Fisheries Research and Terrestri 


Wildlife of the National Research Council. 
[ 16 | 


Research is carried out through three types of organizations—Government 
departments, universities and organizations created specifically to do research. 
Each of these is peculiarly qualified to do a particular kind of research and it is one 
of the functions of the Advisory Committee to see so far as possible that each type 
_ of organization carries out the kind of research for which it is specially adapted. 


| Fundamental and Applied Research 
| 
| 


Balance as between fundamental and applied research is sought by the Ad- 
visory Committee on Fisheries and Wildlife. If pressure to secure early answers 
_ to urgent problems in the management of resources leads to too little attention 
_ being paid to fundamental research, it will ultimately injure even practical research. 
Fears are being widely expressed in many fields of science that fundamental re- 
search is today receiving totally inadequate support. There is not too much 
practical research, only too little fundamental research. 


| It is generally agreed that universities are the homes of fundamental research. 
_If university research is not adequately supported or if universities do not devote 
themselves to the pursuit of the basic knowledge necessary as a firm foundation for 
broad applications the whole structure of science will suffer. The support given 
_the universities through the Research Council has made possible the initiation of 


| Many research projects in biological fields basic to fisheries and wildlife manage- 
| ment. 


Studies aimed at the elucidation of basic factors underlying the productivity 
of waters and the behaviour and reactions of fish to the various conditions which 


they meet in nature are also receiving attention. Similar studies concerning ter- 
_testrial animals have also been initiated. 


The Training of Research Personnel 


The most valuable contribution to research in the fields of fisheries and wildlife 
to date has been in the training of personnel rather than in the information ob. 
tained, although the value of the latter is considerable. 


Much of the research carried out to date has been done by students both 
postgraduate and undergraduate under the direction of senior men in Government 
departments, universities and research organizations. Of the 128 persons engaged 
in research during 1948, 28 were postgraduate students and 53 undergraduate. 
Not all of these will become fully qualified either as research or administrative 
Personnel but their potential value through employment in the fields of fish and 
wildlife research and management are infinitely greater than the contribution they 
have made or will make as students. 


‘Need for Long-Term Research 


generally appreciated. Long continued observations are necessary because of the 
number of factors affecting the survival and growth of animals in nature and the 
great variability of such factors as temperature, moisture, light, cover, food, 


Predators, competitors, parasites, disease, etc. 


| The need for studies in fisheries and wildlife over a long period is not 


In wildlife the need for prolonged observations may be illustrated by reference 
to the moose. As a result of Peterson’s recent studies on the moose it appears 
that moose find suitable food at a certain stage in forest succession. If an area 
is burned or cut over, return to the original or some other climax condition takes 
place through a succession of stages. From 5 to 20 years after the burn or cut, 
depending on conditions, shrubs and young trees reach a size which supply moose 
tood. Later and especially when the forest is mature there is nothing for moose 
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to eat except at the edges around bogs, marshes and lakes and in other forest open- 
ings. Other game and fur-bearing animals and even forest insects have a definite 
relationship to forest conditions. To understand these relationships as a basis for 
forest management if wildlife and insects are a concern, it is necessary to study 
forest biology on some suitable area over a long period tracing the changes in 
the vegetative cover from herbs to trees and the accompanying changes in animal 
life—moose, deer, fur-bearers, birds, insects, etc., etc. Separate studies at different 
places and at different times, as forestry, zoology and forest entomology, will not 
give the same understanding of inter-relationships as simultaneous studies on the 


same area. 


Many fisheries problems also require long-term studies for their solution. 
The populations of some species in the Great Lakes vary tenfold and more from 
one time to another. Sometimes one species will be abundant, sometimes another. 
Are these fluctuations due to differences in meteorological conditions, to changes 
in the food supply, in the effect of competitors or predators, to disease or to some 
combination of two or more of such factors? It usually requires more than IC 
years, sometimes many more, to follow the cycle of events involved in such changes 
If studies requiring many years are discontinued or interrupted before completion 
a large part of the value of the work already done may be lost. This was illustratec 
by the results of a Pacific herring study carried out by the Fisheries Researcl 
Board of Canada. After 17 years, results of great practical value were realized 
if the study had been discontinued after 15 years perhaps three-quarters of it 
practical value might have been lost. 


The Future of Fisheries and Wildlife Research 


Expansion of permanent research organizations must be planned for th 
«mmediate future unless Ontario is to lose much of the value obtained t 
date in the training of research personnel. 


When the Research Commission was appointed the supply of men traine 
in fisheries and wildlife research was small and confined largely to universit 
staffs. Most of those who had taken postgraduate training in Ontario ha 
gone into Federal organizations or to other provinces. As a result of suppo! 
given by the Commission, many students have been employed in research durin 
the past three years. Some of these have completed postgraduate training an 
many more will complete it in the near future. Unless Ontario is to lose the: 
trained research workers, provision must be made for employing them in organiz: 
tions already carrying on research and in the creation of new openings. The nee 
for long-term, integrated researches poses a challenge to bring the men and tk 
means for research together. 


Reports 
Abstracts of Papers, Technical Session, Feb. 27-28, 1948. 
Abstracts of Papers, Technical Session, March 4-5, 1949. 
Progress Report on Fisheries and Wildlife Research Projects, R.C.O. No. 3-1-4 
Peoeree: Report on Fisheries and Wildlife Research Projects, R.C.O. No. 3-2-4 


ADVISORY COMMITTEE ON FORESTRY RESEARCH 


Chairman: Dean J. W. B. Sisam 
Secretary: Dr. H. Borden Marshall 
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The Advisory Committee on Forestry Research was set up in 1946 with the 
| general objective of advising the Research Council of Ontario (at that time known © 
| as the Ontario Research Commission) on matters relating to scientific research in 
| the field of forestry. In the terms of reference under which this Committee acts, 
“forestry” is used in a broad sense to include all aspects of forest production and 
‘wood utilization. The Committee, therefore, with members from government 
_ services, forest industries and the universities, represents a wide range of interests 
and activities, all within the general field of forestry. 


In order to provide a background for its future work, the Committee in the 
_ first place prepared reports on the general situation with respect to forest produc- 
| tion and wood utilization in the Province, and made recommendations for future 
action. Following this a general program of subjects requiring investigation was 


drawn up. This program was published in the Final Report of the Ontario 
| Research Commission (1948) 


Since its formation the Committee has met two or three times each year. 
_ While some of these meetings have been held in Toronto, it has been the general 
_ policy of the Committee to meet in different parts of Ontario and even outside the 
_ Province, in order that the members may visit woods operations, forest research 
| projects, and one or other of the wood-using industries. This affords an oppor: 
tunity for all members of the Committee to become acquainted, in general terms at 
least, with the different aspects of forestry in Ontario. 


__ The Committee has considered the research requirements in the field for 
_which it is responsible in two ways: 


(1) With reference to specific problems that are of urgent importance and on 
| which research should be initiated or, if already started, should be 
expanded; 


i (2) With reference to subdivisions of the major fields of forest production 
and wood utilization, in each of which a number of more or less closely 
related problems may require immediate attention. 


In either case sub-committees are set up to implement the recommendations 
(of the Advisory Committee and otherwise carry on the work of the Advisory 
Committee throughout the year. These sub-committees are either of a temporary 
nature, formed to direct the work on a specific project and dissolved when that 
work is completed, or are on a continuing basis, established to study compre- 
hensively the research requirements in some branch of forestry, to make recom- 


mendations to the Advisory Committee, and to initiate and supervise projects as 
required. 


Meetings During 1948 

| The Advisory Committee on Forestry met twice during 1948. At the first of 
these meetings, held in Montreal on March 9, 1948, in addition to considering 
the reports of projects then under way or already approved for future action, the 
Committee discussed at length the problem of birch die-back. This condition, 
the Primary cause of which is unknown, has resulted in heavy mortality of white 
and yellow birch in the Maritime Provinces, and appears to be moving westward. 


| sub-committee was set up to prepare a report on this matter. 
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Following the meeting, members of the Committee visited (a) the mill of 
the Wayagamack Division of the Consolidated Pulp and Paper Corporation, Three 
Rivers, P.Q., (b) the Paper Makers’ School, Three Rivers, P.Q., and (c) the 
Pulp and Paper Research Institute of Canada, Montreal. 


The second meeting of the Advisory Committee during the year was held on 
August 30th and 31st at the Petawawa Forest Experiment Station of the Dominion 
Forest Service near Chalk River, Ontario. At this time, in addition to the regular 
interim reports on projects sponsored or supported by the Committee, papers were 
presented on various aspects of research being undertaken by the Dominion 
Forest Service, the Ontario Department of Lands and Forests, and the Forest 
Entomology and Pathology Divisions of the Dominion Department of Agriculture. 


These included: 
Cia ire Hazard Research”, by H. W. Beall, Dominion Forest Service. 


(2) “Birch Die-back”, by Dr. J. M. Cameron, Forest Insect Laboratory, Sault 
Ste. Marie. . 


(3) “White Pine Blister Rust”, by Dr. J. E. Bier, Dominion Laboratory of 
Forest Pathology, Toronto. 


(4) “Seed Handling”, by A. P. Leslie, Ontario Department of Lands anc 
Forests. : 


(5) “Forest Soil”, by G. A. Hills, Ontario Department of Lands and Forests 


(6) “Policy on Regeneration” 
(a) by G. Tunstell and R. H. Candy, Dominion Forest Service 
(b) by R. N. Johnston, Ontario Department of Lands and Forests. 


(7) “Regeneration of Wild Scrub Areas in Southern Ontario”, by A. S. a 


Barnes, Ontario Department of Planning and Development. 


(8) “Forest Genetics”, by J. L. Farrar, Dominion Forest Service. 


Following this meeting, members of the Committee visited (a) forest researel 
projects at the Petawawa Station, and (b) the Ontario Hydro Commission develor 


ment at Des Joachims, P.Q. 


Sub-Committees 
Sawmill Practice and Equipment 


Purpose—In view of the lack of development in small sawmill equipmer 
and of the general inefficiency and poor quality of lumber produced by these mill: 
it was recommended that a survey be made of all types of existing sawmill equtf 
ment in different countries, and that a report be prepared thereon. At the sus 
gestion of the sub-committee this survey was placed in charge of Professor W. C 
McIntosh, Department of Mechanical Engineering, University of Toronto. 


Progress—A preliminary report on this project was presented to the Advisot 
Committee in September, 1947. Subsequently it was recommended by the Con 
mittee that the survey be extended along the lines suggested by the sub-committe 
ie., to secure all information possible on foreign sawmill machines and practic 
to prepare diagrams of various types of existing equipment, and give a clear indic: 
tion of the mechanical features in each case, to collect all information possib 
from manufacturers and other sources with regard to saws, and to give som 
attention to obtaining data with regard to sources of power for sawmill operation. 


This survey was completed during 1948. The final report is in the course ‘ 
preparation and it is expected will be presented to the Advisory Committee durit 
the first half of 1949. 
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Waste Slabwood Utilization 


Purpose—To investigate methods of debarking logs and slabwood with a 
view to a closer utilization of sawmill waste for pulp. 


Progress—This project was placed under the direction of Professor I. W. 
Smith, Department of Mechanical Engineering, University of Toronto. Investiga- 
tion was carried out during the summer of 1947, and a report was presented to the 
Advisory Committee in September of that year. In March, 1948, Professor Smith 


( 


| presented this report at the Annual Meeting of the Forest Products Research 


, ia in Chicago. 
| 


| 
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Birch Die-Back 


Purpose—To investi 


gate and report on the situation with regard to birch die- 
back in Ontario. 


i] 
d 


Progress—This problem has been studied by the sub-committee, and it is 


expected that a report will be presented at the meeting of the Advisory Committee 
on May Ist and 2nd, 1949. 


Wood Chemistry 


| Purpose—To study and report on research problems in the field of wood 
chemistry that are of importance to the wood-using industries in Ontario, and 


where necessary to indicate the laboratories where such research could be carried 
jon. 


__ Progress—(a) The following topics have been studied by individual members 
of the sub-committee and others appointed by it. Reports have been prepared on 


the results of this work, and these in most cases will be published in the Pulp and 
Paper Magazine of Canada early in 1949. | 


| eye the Blectro-Chemical, Treatment ‘of Lignin Solutions”, by F. Bender, 
Forest Products Laboratories, Ottawa. 


(2) “Liquid-Liquid Extraction of Waste Sulphite Liquor”, by R. R. McLaugh. | 


= lin, Department of Chemical Engineering, University of Toronto. 


ey “Mold Fermentations on Waste Sulphite Liquor”, by G. A. Ledingham, 
National Research Council Regional Laboratory, Saskatoon. 


(4) “A Survey of the Utilization of Waste Sulphite Liquor by the Tanning 
Industry”, by A. M. Johnson and H. Borden Marshall. 


(>) “Utilization of Waste Sulphite Liquor with Special Reference to the 


| Magnesium Bisulphite Recovery Process”, by G. H. Tomlinson, II, Howard 
| Smith Paper Mills. 


(6) “The Oxidation of Waste Sulphite Liquor”, by G. F. Gardiner, Forest 


Products Laboratories, Vancouver. 


| 
| i’) “The Preparation of Exchange Resins from Waste Sulphite Liquor’, by 
Dr. P. E. Gagnon, Laval University. 

(b) On the recommendation of the sub-committee, a review of the literature 
a the utilization of waste sulphite liquor from 1943 to the end of 1948 has been 
ade by Mr. P. C. Crumley at the Ontario Research Foundation. The results of 
uls work will be made available in the Province of Ontario by the Research Council 


Ontario and also through the Canadian Pulp & Paper Association to members 
> that Association. 
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This review carries forward the work that has already been done on the litera- 
ture of this subject, first for the period up to 1918 by Messrs. B. Johnson and 
T. W. Hovey in Bulletin 66 of the Forestry Branch, Dominion Department of the 
Interior and later for the period 1918-43 by Messrs. B. E. Mead, B. F. Patterson 
and G. F. Pepper under the auspices of the Ontario Paper Co. Ltd., Thorold, 
Ontar‘o. 

(c) The sub-committee has recommended that steps be taken to promote wood 
chemistry research in the universities of Ontario and more especially that informa- 
tion about the material prepared by the sub-committee be brought to the attention 


of the chemistry departments of these universities with a view to having them take 
lar field. It may be worth noting that one of the 


a greater interest in this particu 
provincial universities is at this time making preparations to give in future in- 


structions in pulp and paper chemistry. 


(d) The sub-committee also has under its supervision research on the following 
projects, which is being carried out at the Ontario Research Foundation: 


1. Utilization of white birch. 

7. Essential oils from Canadian trees. 

3. Tanning agents from lignin. 

Progress reports on these projects are submitted to the Advisory Committee 


on Forestry from time to time. 


Biological Forestry 


Purpose—To study those aspects of forest production concerned with the 
regeneration and growth of trees and their destruction by insects and disease 
and to make recommendations to the Advisory Committee on research requirement 


in these fields. 


Progress—The sub-committee recommetided that a survey be made of in 
formation presently available from regeneration surveys as carried out by al 
agencies within the Province. This recommendation was approved by the Advisor’ 
Committee. The project was placed in charge of Professor R. C. Hosie of th 
Faculty of Forestry, University of Toronto, with the following plan as a guid 
to the work to be undertaken: 
1. To secure copies of all the reports that have been made for areas studie 
within the Province. 
2. To obtain copies of the survey data where reports have not been mad 
3. To analyze these reports and the survey data for the purpose of makin 
possible a uniform evaluation of the results. 
4. To visit the companies submitting reports and obsetve in the field 
actual conditions on which the reports are based. 
5. To spend a week or two with the Dominion Forest Service for the purpo: 
of correlating survey methods. 2 


Reports 


“Forestry and Forest Research”, by G. R. Elliott, Timber of Canada, Vol. 
No. 9, May, 1948. 

“Mechanical Methods of Bark Removal”, by Irvine W. Smith, Forest Produc 
Research Society, Preprint No. 1), March, 1948. 

“New Uses of Wood”, by H. Borden Marshall, Canadian Chemistry 2! 
Process Industries, September, 1948. 

“The Utilization of Waste Sulphite Liquor”, April, 1949. 

“Sawmilling, Preliminary Report on Small Sawmilling Equipment’, April, 194 
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ADVISORY COMMITTEE ON HIGHWAYS RESEARCH 


Chairman: Mr. W. S. McKay 
Secretary: Mr. H. N. Lamont 


On the initiative of the Ontario Good Roads Association, as embodied in a 
resolution at its 1947 Convention, this Committeee was established as an advisory 


| committee of the Ontario Research Commission in the spring of that year. 
| 
| 


The report of its work for that year contained two recommendations: 


trained librarian in charge. 


2. That a highways research program be now undertaken and that the follow- 
ing subjects be given priority of consideration in such a program: 


| ' 1. That a highways research library should be established with a full time, 
) i 
i 


|e (a) Supporting value of subgrade soils and base courses, 

(b) Soil compaction and frost action of subgrade soils, 

(c) Durability of bituminous and concrete aggregates, 

(d) Inventory of granular materials, 

(e) Design of concrete and bituminous pavements. 

Subsequently study of library recommendation, while confirming the need, has 
_ so far not resulted in the establishment of this essential aid to research—viz. ready 
| access to the recorded results of research and facts already known. Since investiga- 
tion showed that accommodation for such a library was not readily available in: 


or about Queen’s Park, consideration is being given to the possibility of locating 
it in the Department of Highways Laboratory on Sheppard Avenue. 


Definite progress has been made during 1948 in the carrying out of a research 


program by the Department of Highways and Queen’s University on two of the 
five research subjects, namely: 


(a) Supporting value of subgrade soils and base courses, 
(d) Inventory of granular materials, 


| and the results of this work are embodied in an illustrated report entitled “High- 
ways Research in 1948” prepared by Mr. John Walter, of the Ontario Department 
of Highways and published by the Research Council of Ontario as Report No. 
'5-1-49, 


The work of the Advisory Committee is carried on principally through five 
sub-committees, viz: 

Organization, 

Planning, Economics and Administration, 

Soils and Foundations, 

Design, 


Materials and Construction. 


Since much of the ground work and much of the detailed work and preliminary 
planning is done in these sub-committees, their meetings are more frequent than 
those of the general Advisory Committee to which the sub-committees ultimately 
oring their reports. 

| 


The principal 1948 meeting of the general Committee was a two day session, 
devoted to the presentation of papers and a visit to the Laboratories of the De. 
partment of Highways and the Hydro-Electric Power Commission. 
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Three hundred and fifty copies of a fifty page booklet embodying the addresses 
presented on that occasion were published by the Research Council of Ontario as 
Report No. 5-1-48 and mailed to highway engineers of the Province. The value 
of this publication may be gathered from the following “Contents” page: | 


Introduction to Research for 1948, R. A. Low 

An Outline of the Physiography of Southern Ontario, L. J. Chapman 

Soil Engineering, John Walter 

Soil Mechanics, R. F. Legget 

Supporting Power of Subgrades and Base Courses, Norman W. McLeod 
Inventory of Granular Materials in the Province of Ontario, T. F. Francis 
Miscellaneous Research, John Walter 

Training of Personnel, R. A. Low 

Application of Research, D. J. Emrey 


Excerpt from the Final Report of the Ontario Research Commission, January, 
1948. 


Glossary of Soil Engineering Terms. 


The progress of each year has been reported to the annual meetings of the 
Ontario Good Roads Association with a view to maintaining the interest and con- 
tinued support of the members of that Association. That this end is in some 
measure, at least, being achieved, is evidenced by the fact that that Association in 
conjunction with the Research Council is presently considering the possibility of 
establishing a Highways Research Scholarship, to assist in providing for some of 
the trained personnel, now in short supply, necessary to the furtherance of the 
research program. | | 7 


The paramount importance of the Department of Highways in the carrying 
out of any highways research program, has been already well exemplified in the 
work of the past two years and it is gratifying to this Committee that the Ministe: 
of Highways directed attention to this important phase of the Department’s work it 
his address to the Ontario Good Roads Association, February, 1949. 


Reports 
“Papers Presented at Highways Meeting Held on May 20-21, 1948”, R.C.C 
Report No. 5-1-48. 
“Highways Research in 1948”, J. Walter, R.C.O. Report No. 5-1-49. 


ADVISORY COMMITTEE ON INDUSTRIAL RESEARCH 
Chairman: Mr. C. A. Pollock 


The Ontario Research Commission set up a Commission committee under th 
chairmanship of Mr. E. T. Sterne. The Committee included representatives frot 
the Canadian Manufacturers’ Association, the Ontario Research Foundation, t 
Department of Planning & Development, industry and the Ontario Researc 
Commission. 


The Committee went into the whole question of research in industry. ] 
particular it endeavoured to develop ways and means for ensuring that reseatt 
results that are available were more generally applied to Ontario industry. 
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Industrial Research Services 


The work done under the Committee’s direction in connection with the In- 
dustrial Research Services Division of the Ontario Research Foundation can best 
be described by quoting from the 1948 report of the Foundation: 


“This Department was established two years ago on the recommendation of 
the Ontario Research Commission and with the financial support of the Provincial 
Government. Its objective has been to secure and to present in appropriate form, 
scientific and technical information for industrial companies in this Province. We 
hoped to help in particular the large number of smaller firms, greatly increased in 
numbers in recent years, and which possess no laboratory facilities or scientifically 
trained personnel. Sufficient time has now elapsed to write with reasonable con- 
fidence about this important experiment. 


At the present time the staff is composed of the Director, four graduate 
assistants and two secretaries. Their time is fully occupied in visits to plants, inter- 
views at the Foundation, contact with the laboratories and the preparation of 
teports. As one might have expected from his overseas record, the Director has 
not only organized the work on sound and efficient lines but introduced a spirit 


into the whole effort which has rapidly won the confidence of our clients and the 
scientific staff. 


Statistics cannot tell the story in any adequate way but the following are 
striking figures: over 2,000 firms or individuals have asked the Division for assist- 
ance. Of these over 700 have used the service on more than one occasion. In 
900 cases the enquiry has necessitated laboratory work in some form. During 
the year 790 visits to plants or offices have been made. These calls are becoming 
increasingly important as they gradually change from a courtesy call into a visit 
which occupies several hours and involves a detailed discussion of current problems. 


—Sae 


Se 


The steady growth of this work has had important repercussions on the 
Scientific laboratories of the Foundation. In the first place it has put short-term 
_work and testing on a far more efficient basis and has taken from the research men, 
particularly the seniors, a large part of the responsibility. This has resulted in 
fewer days completely spoiled for experimental work by telephone calls and 
visitors. Gradually the laboratory work is being concentrated and performed by 
‘full-time workers. The list of requests for this type of service covers everything 
relating to the widely diversified manufacturing activities of this Province. Our 
existing facilities in equipment and personnel cannot possibly handle the load, 
_and with the approval of the Board I submitted a recommendation to the Research 
Council of Ontario asking for financial assistance to support suitably equipped 
laboratories to handle enquiries from the food industries and those requiring 
research in the field of applied physics. The need’for such facilities will be obvious 
when it is realized that in spite of steadily growing regulations controlling the 
composition and sale of foods there is no laboratory in the Province to which a 
small manufacturer can turn for accurate determinations of the vitamins. Similarly 
there is a growing need for assistance in the field of applied electronics. 


It would be easy to gain the impression that the bulk of this work is of a 
simple and routine character. In point of fact a large proportion of the joint 
efforts of this Department and the laboratories have been concerned with develop- 
ment work, and I have watched with very great interest the gradual evolution of 
/a question or an idea into a product manufactured and sold. 


| There is an old saying that if you try to please everybody you end up by 
Pleasing nobody. I believe that the difficulties which are inherent in a piece of 
public service of this nature will be obvious to members of the Board. That there 
has been no cause for anxiety is due to the fact that my senior colleagues have 
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gradually worked out and put into printed form simple rules and a policy which 
is in keeping with the primary objective and fair to all concerned. This policy 
has been interpreted with simple sincerity by the entire staff of this Service.”? 


Group Research 

The idea of research on a common problem by a group of two or more 
companies which was suggested in the original Canadian Manufacturers’ Associa- 
tion submission has been developed. One such group research has been initiated 
with four of the steel companies, and other group projects are under study. Group 
research projects may arise in any of the advisory committees but they are developed 
in detail by the Ontario Research Foundation and are finally approved for action 
by the Research Council. 

The Ontario Research Commission early in 1948 had recommended enlarging 
the Committee to have wider industrial representation. As a result, the Committee 
was expanded during the year. } 


Canadian National Exhibition 

In co-operation with the Trade & Industry Branch of the Department of 
Planning & Development and the Ontario Research Foundation, a research 
display was arranged at the Canadian National Exhibition. Research equipment 
in operation was on display. The large physiographic map of Southern Ontario 
which had been prepared by Mr. L. Chapman of the Ontario Research Foundation 
and Prof. D. Putnam of the Department of Geography, University of Toronto, 
formed a suitable background. 

The Chairman of the Committee since its inception was Mr. E. T. Sterne. 
His death on February 2nd, 1949, was a great loss. Mr. Sterne by his energy, wide 
experience and personality had been responsible for much of the development of 
the work of the Committee. Early in the year the Council decided to extend 
the scope of the Committee’s activity by making it a regular advisory committee. 
With the death of Mr. Sterne, the Council gave this matter consideration and as 
a result, set the Committee up as a regular advisory committee and asked Mr. C. A. 
Pollock of Kitchener to act as Chairman. 


COMMITTEE ON INDUSTRIAL WASTE 


The Committee on Industrial Waste has continued as essentially a Council 
Committee. Until his death, Mr. E. T. Sterne acted as Chairman, and his interest 
and contact with the problems was a great stimulation to the work of the Committee. 


During the year work was carried on in co-operation with the Provincial 
Department of Health. The problem chosen for work was to investigate methods 
and to develop better techniques for the disposal of milk wastes from the smaller 
processing plants. These plants require a simple, economic system for waste dis- 
posal. A preliminary report has been prepared and work is continuing. 4 

The Wood Chemistry Sub-Committee of the Advisory Committee on Forestry 
Research conducted a comprehensive survey into the utilization of waste sulphite 
liquor. The papers were prepared by leading workers in each field and were 
published in the Pulp and Paper Magazine of Canada. 

Other projects are under consideration and it is hoped that research will 
enable each unit of industry to have available the knowledge necessary to economic 
ally dispose of its wastes. 


Reports 
R.C.O. No. 7-1-48, “Progress Report, Milk Waste Research”, N. D. Woollings 


1Annual Report of the Ontario Research Foundation, 1948. 


| 26 | 


ADVISORY COMMITTEE 
on 


MINES, MINERALS AND METALLURGY RESEARCH 
| Chairman: N. F. Parkinson 


} 


During 1948 certain changes, looking to the more effective conduct of the 
| Committee’s work, were brought about in the set up of sub-committees of the main 
advisory body. 


| Previously sub-committees, where new problems were initially studied prior to 
their presentation to the Main Committee, had been active in the fields of wire 
rope and electric smelting. This year the Sub-Committee on Electric Smelting 

_was divided into two, to deal with problems respectively on Ferrous and Non- 

Ferrous Metallurgy. Two additional sub-committees were appointed or provided 
for—one on Geology and the other on Industrial Minerals. 


| Advancement of available information as a result of the various investigations 
under way during the year, is summarized under the sub-committee fields as follows: 


| Wire Rope 


_ A most complete bibliography of available data on uses, performance and test- 
ing of wire ropes was set up and is now available in the office of the Council. The 
various references are contained on cards which may be readily added to from 
_ time to time and so kept up to date. The information in this form is an invaluable 
“aid to those concerned in following developments and safe practices in the use of 
wire rope in mining and in other industrial applications where safety and economic 

use go hand in hand. 


q 


" 


The year marked the completion of the specially designed test machine for 
(use in examining special features that may be exhibited in the continuing use of 
| wire rope under varying stress conditions. This is being done in order that safety 
tules with proper economic limits may be developed. 


A program of special test work, utilizing the machine on %” diam. steel wire 


tope has already been drawn up for 1949 attention. 
| 


| It is of interest to note in this regard that one of the larger oil companies has 
duplicated the machine developed by the Council and plans to engage the Ontario 
Research Foundation for the conduct of parallel experimentation looking to the 
gathering of data having to do with all phases of rope lubrication. 


Ferrous Metallurgy 


The electric smelting of iron ores was made the subject of a short review 
by a member of the staff of the Ontario Research Foundation. Some ore from one 
of the Ontario iron mines was sent to Sweden especially for the purpose and 
‘subjected successfully to direct reduction tests in the Wiberg furnace. The 
‘tesults of this work were published in a paper written by Mr. P. E. Cavanagh. 
Since, however, it is obvious that the future successful use of this process is 
largely dependent upon economics, power availability and cost being the deciding 
factors, no further work along this line is contemplated for the present. 


In the light of the present shortage of scrap and the possible emergent need 
for supplies of a suitable substitute in future, the brick kiln process of iron ore 
reduction was also investigated in a preliminary way in the summer of 1947. The 
‘tesults of this investigation were reported on, also in a paper by Mr. Cavanagh, 
‘Presented at the annual meeting (1948) of The Canadian Institute of Mining and 
Metallurgy, and the process has developed into a matter of some importance since 
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four Ontario steel companies and one of the larger extra-Provincial companies have 
‘ndicated their desire of participating with the Government in a plan to set up a 
semi-commercial test unit where more complete data applicable to local conditions, 
may be gathered. 

In addition, and as an aid to this type of development, the Committee con- 
templates the conduct of some direct experimental work on two allied subjects: 


(1) pelletizing of iron ore; (2) use of oxygen in the blast furnace. 


Some preliminary work has already been done on the pelletizing problem, 
with most encouraging results as to product and costs. 


Non-Ferrous Metallurgy 
No special projects were underway in 1948 or contemplated for 1949. 


Geology 

While the Sub-Committee on Geology has only recently been provided for, 
a number of projects falling under this heading were given some attention during 
the year. 3 

Thermal, Gravimetric and Seismic studies were assisted, with a view to aiding 
geological determinations and preparing for deep level mining in Ontario mines. 
Certain work on the determination of minute quantities of the rare minerals in 
rocks by the use of the Spectograph, and an X-Ray diffraction research, with a 
view to the development of a more orderly economic classification of our rock 
structures, were assisted in a small way. The data obtained will be studied with 
a view to considering the advisability of proceeding further along any of these 
lines. 


Industrial Minerals 

No projects were conducted along this line during the year. The special 
committee just formed will examine carefully into the field and its requirements 
in future. 


Conclusion 

Since all the members of the Committee and the Sub-Committees act volun- 
tarily, it is more than fitting that mention should be made at this time of the 
serious and earnest manner in which the many problems coming forward for con- 
sideration are dealt with. Many meetings of the committees have been held 
throughout the year and a large proportion of the members come from outside of 
Toronto. To all are due thanks for their advice and time so well and freely given. 


Reports: 


“Thermal and Radioactive Studies, 1947-49”—J. Tuzo Wilson—R.C.O. No. 
8-1-48. , 

‘Investigations in Radioactivity and Structure of the Canadian Shield, 1948” 
—J. Tuzo Wilson—R.C.O. No. 8-1-49. 

“Report on Geochemical Studies’”—H. S. Armstrong—R.C.O. Report No. 
8-2-49. 

“Review of Recent Geophysical Work in Canada”—J. Tuzo Wilson—Trans. 

American Geophysical Union—No. 1, February, 1948. 


“Approach to the Structure of the Canadian Shield”—J. Tuzo Wilson— 
Trans. American Geophysical Union, Vol. 29, No. 5, October, 1948. 


“Economics of Ferrous Smelting in Canada”—P. E. Cavanagh—C.I.M.ME., 
Vol. 51, 1948, pp. 205-215. * | 
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ADVISORY COMMITTEE ON SOILS RESEARCH 


Chairman: Dr. H. B. Speakman 
Secretary: Mr. L. J. Chapman 


During 1948 this committee met twice at Toronto on July 5th and September 
27th, with nine and eight members in attendance. 


| The first meeting on July 5th served mainly for an exchange of information 
as to what work was being undertaken during the 1948 season. 


Ontario Agricultural College Program 


Professor Ruhnke reported that the Ontario Agricultural College was carrying 
on surveys to describe, classify and map the soils in the four counties of Lambton, 
Stormont, Grey and Bruce. Parties of two men are working in each case. With 
the completion of these counties there will then remain 10 counties in Southern 
Ontario to be studied in this way. When they have been dealt with it will be 


possible to give a comprehensive account of the soils of this important agricultural 
area. 


Several projects are under way, undertaken in co-operation with other depart- 
ments at the College. They are studies of: 


(a) The effect of magnesium applications on tobacco. 
(b) Fertilizers for table turnips so as to get desired size, shape and flavour. 


(c) Whether the failure of clover seed setting can be attributed to deficiencies 
of major or minor elements of soil fertility or to soil moisture. Climatic 
records in two fields are part of this study. 


¥ 


(d) The effect of sulphur dressings on the soil in reducing potato scab. 


__ Professor Ruhnke also reported that the demand for assistance in farm plan- 
ung from their soil conservation section was greater than they could serve. It 
therefore seems necessary that the farmers’ requests for such a service should 


| 


de met. 


? 


To assist the farmers on the hilly lands of Waterloo County, and on similar 
oils elsewhere, installations to measure the runoff of water and the soil losses 
iave been made at New Hamburg. 


7 ineland Program 


Professor Palmer mentioned the studies of microbiological activity in Vineland 
oil which had been treated in different ways. This work of Professor Chase 
‘as an outgrowth of deliberations of the Advisory Committee on Soils. The soil 
nder sod mulch was more active than that under sod without a mulch of grass 
r that under a system of clean cultivation. These results are in keeping with the 
bserved growth and fruiting of peach trees at the Vineland Station. 


The method used measures the biological activity without knowing the 
lentity of the organisms concerned. 


} 


Yepartment of Lands and Forests Program 


_ Mr. Hills reported on the soils research of the Department of Lands and 
orests. Survey parties were working in the region between the southern edge 
f The Shield and North Bay. One objective was that of distinguishing between 
gticultural and forest land. Another was to provide information to those 
>resters who want to know what tree species to plant or promote on certain sites. 
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Ontario Research Foundation Program 


The Ontario Research Foundation has not found it possible to start a 
physiographic study this year in conjunction with their survey. They undertook | 
no new field work, but elected instead to complete the writing of the account of — 
the physiography of Southern Ontario. 


In the field of climatology, equipment to measure evaporation from a given 
area of sod, similar to the one carried on last season in Toronto, was installed at 
the Dominion Experimental Station, Kapuskasing, under Mr. Goring’s supervision. 
From this, figures applicable to Northern Ontario will be available and will 
supplement those taken at Toronto. 


Another co-operative project was started this spring in an attempt to work 
out a system of irrigating at the Forestry Nursery, Orono. 


The meeting on September 27th provided opportunity for further discussions 
and for the presentation of requests to the Ontario Research Council to be in- 


cluded in the 1949 budget. 


Microbiology 


Professor Palmer first remarked that at the end of the very severe drought 

of 1948 the peach trees under sod mulch at the Vineland station were “much 

9? . . . . * f 

too” healthy in comparison with other sections of the orchard. Since the reason 

appeared to be microbiological he stated the opinion that the soil studies most 

likely to produce fruitful results to agriculture were those along microbiological 
lines. 


The matter of how such studies could be implemented, in agriculture and 
forestry was discussed at length. A sub-committee was appointed to draft a plan 
of action. A meeting of this sub-committee on October 29th reviewed the foremost 
problems of a microbiological nature in agriculture and forestry. In horticulture 
the increased fruit crops due to mulching the soil with hay has been great enough 
to encourage further experiments with peaches, apples and other crops. Moreover 
the effect of soybean hay and chopped corn stover in controlling root rot of straw 


berries illustrates a method of attacking certain soil-borne diseases of crops. 


In forestry one pressing problem is to learn how to induce the decompositior 
of the peat which forms the surface layer of the soil in large areas of Northert 
Ontario. The regeneration and good growth of spruce seems to depend upor 
the solution of this problem. 


The sub-committee has, therefore, recommended that an effort should b 
made to establish (a) one man in forestry and (b) another man in agricultur 
who would initiate studies in one or more phases of the above mentioned problem: 


In reporting on their summer’s work, Mr. Hills stressed the observatio 
that different trees growing on similar sites make certain important changes in 
soil in that place. As a result, silviculturists may in future plant a mixture ¢ 
species in order to keep the soil in good condition. 


Land Classification 


The current work of the Department of Planning and Development in lan 
classification for the purposes of watershed improvements was covered by M 
Creswick. Surveys in 1948 involved about 1,000 square miles of the Moira wate 
shed and a similar area along the Napanee River. 


Mr. Chapman advised that the preparation of a monograph on the physi 
graphy of Southern Ontario was in its final stages. A large map of the surfa 
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features has a central place in the work and there are many small maps and 


illustrations. The text is of approximately 160,000 words or 450 pages. The cost 
will approximate $13,000.00. 


Following earlier discussions of this Committee, the question of starting a 
physiographic survey of Northern Ontario was brought up. The Ontario Re- 
search Foundation was prepared to extend their survey into that area if assistance 
could be obtained. Specifically, they asked for one man who could be trained 
in this work. Jt was suggested that later another man would be obtained to make 
/a team who could carry out the survey. After some discussion a majority of the 


Committee members thought that two men should be secured and set to work 
without further delay. 


Climatology 


Mr. Chapman presented a progress report on the climatic research of Mts. 
Marie Sanderson. Incidentally, this was the first project supported by the Ontario 
Research Commission. During the year the results of an experiment to measure 
evaporation from sod under conditions of abundant moisture was published. Also 
an account of the Climates of Canada according to the Thornthwaite classification 
has been completed and was presented to the Soils and Agronomy section of the 
Agricultural Institute in June. 

| As an outgrowth of this general work in climatology an experiment in irrigat- 
‘ing young pine seedlings was conducted this summer in co-operation with the 
Forestry Station at Orono. Using the Thornthwaite tables to compute evaporation 
tates (or soil moisture) beds of 2 year old red pines were irrigated systematically. 
Whereas these seedlings are customarily grown under a cover of slats which provide 
shade, the slats were removed and the seedlings grown in full sunlight. The young 
‘trees grown under this system of culture outstripped those grown under screens 
and irrigated in the regular manner at the Nursery. The Orono Station expects 
to change their system throughout the nursery which will eliminate the cost and 
care of the screens and, according to last summet’s results, will result in producing 
trees big enough to set out in three years instead of four. Next season an 
attempt will be made to grow the seedlings from seeds in the open, eliminating 
the screens (slats) entirely. 


; 
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APPENDIX I 


BUDGET 
ADMINISTRATION: | 
rN 
Pi al ae ar ne aed 
Travelling: 1 
BeprRCOunci 2,361.89 
Mumssory Committees 1,695.68 
SCHOLARSHIPS: 
GRANTS: 
A.—By Agency 
Ontario Research Foundation 
Mv E gL On eee ee 17,907.68 
Muedcaivietallursy = 19,261.83 
ry ree i re ae 295902772 
Physiography _____ A | Jat i ie ei 19,195.66 
Memmeoemistry a 26,477.14 
*Industrial Research Services. 43,144.15 
| ; <a 
University of Toronto 
My LP eda a A Nees 14,300.00 
Meeeicolosy 3,000.00 
| 5 TEASING 9,000.00 
| 1.00 ETE 7,000.00 
| MemedScience 9,000.00 
| EM tee 7,000.00 
Royal Ontario Museum of Zoology 
on ae oe 14,000.00 
McMaster University 
ng eh ols 18,000.00 
| iste 3,000.00 
Queen’s University 
Re ee ee 10,500.00 
| Mineralogy ‘Se feds peered 18,000.00 
| aE Ble 
University of Western Ontario 
er 3,140.00 
Department of Health 
imaulk Waste Disposal... 5,426.25 
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i251 
3,095.33 


4,057.57 


155,889.18 


45,300.00 


14,000.00 


21,000.00 


28,500.00 


3,140.00 


9,426.25 


*Carried in Department of Planning and Development Budget. 


19,305.41 


47,420.00 


273,255.43 


339,980.84 


GRANTS: 


B.—By Committee 


Committees 


Fisheries and Wildlife 


Fisheries 
Pharmacology 
Wildlife 


Zoology (Museum) 


Biology 


Biology 
Limnology 
Parasitology 


Supervisor 
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oventry 
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ow SS 0; 
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» Wy Curran 
°D: Detwiler 
.M. Fallis 


ae See 


Mines, Minerals and Metallurgy 


Geophysics 
Mineralogy 


Spectrographic Studies 


Geochemistry 
Wire Rope 


Ferrous Metallurgy 


Forestry 


Woodlot Management 


Bacteriology 


Sawmilling Practice 


Regeneration 
Mycorrhiza 


Wood Chemistry 


Industrial Waste 


Milk Waste Disposal 


Industrial Research 
Industrial Research 


Services 


Soils 
Physiography 


Aerial Survey 
Applied Physics 


J. T. Wilson 

M. A. Peacock 

J. E. Hawley 

H. S. Armstrong 
O. W. Ellis 

O. W. Ellis 
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= 


A. E. Berry 


D. F. MacRae 


Lye Chapman 


K. B. Jackson 
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. Ferguson 


arren and 


12,000.00 
3,000.00 
1,400.00 

14,000.00 


18,000.00 
6,000.00 
3,140.00 

29,902.72 


9,000.00 
7,000.00 
18,000.00 
3,000.00 
17,907.68 
19,261.83 


1,500.00 
3,000.00 
3,000.00 
4,000.00 
900.00 
26,477.14 


9,426.25 
43,144.15 


19,195.66 


3,000.00 


87,442.72 


74,169.51 


38,877.14 
5,426.25 
43,144.15 


19,195.66 


nN 


5,000.00 273,255.4 


Name 


lessel, H. 


Alderdice, D. F. 
Anderson, D. V. 
het, K. T. 
Austin, D. T. 
3aldwin, W. F. 
Jalkwill, J. K. 
3arron, A. L. 
3radley, R. A. 
3rubacher, M. J. 
3ushell, A. G. 
Jaldwell, A. G. 
thapman, J. H. 
chown, B. F. 
‘lemens, H. P. 
lauims, C. B. 
Doughty, R. B. 
Junn, A. F. 
duret, M. F. 
larley, J. W. 
‘awe, J. B. 
seorge, J. D. 
sourley, D. R. H. 
iraham, A. R. 
iray, W. M. 
Jarrold, J. K. 
larvey, J. D. 
lay, Dd. R. 
leimpel, A. M. 
lenson, W. R. 
ohnson, A. F, 
ohnson, Miss S. 
‘etchen, AS 
avrench, W. 
leslie, W. A. G. 
illie, A. B. 
indsay, J. G. 
locke, J. L. 
IcCombie, A. 
IcCrimmon, is PON 
IcLauchlan, T. A. 
IcLennan, D. E. 
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SCHOLARSHIP AWARDS—1948-49 
Scholarship University 
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1,000.00 
580.00 
580.00 
580.00 
580.00 
580.00 

1,320.00 
580.00 
580.00 

1,000.00 
580.00 

1,000.00 
580.00 
580.00 
580.00 

1,000.00 

1,320.00 

1,000.00 
580.00 
580.00 
580.00 

1,000.00 

1,320.00 

1,000.00 
580.00 
580.00 
580.00 
580.00 
580.00 

1,320.00 
580.00 

1,000.00 
580.00 
1,000.00 


Name Scholarship University Award 
Neal, H. E. University of Toronto __--.-----—---—----- 580.00 
Neil, Daj: Queen’s University --.--—----------_-—— 580.00 
Newcombe, A. G. University of Toronto _------------—----------—— 730.00 
Nixon, W. C. Queen’s University 580.00 
Norris, D. K, University of Toronto —-.------------—--------- 580.0( 
Richards, J. H. B. University of Toronto —_---------------------— 580.0¢ 
Runnels, O. J. C. University of Toronto —..------——----------- 580.0( 
Shepard, M. P. University of Toronto —-------------—----------— 580.0( 
Shindman, B. University of Toronto _-.--------—---------— 580.0( 
Simkins, J. E. McMaster University 980.0 
Sims, R. As McMaster University -—-....------------------------— 580.0 
Slack, H. A. University of Toronto —-.---------—--—----- 580.0( 
Snyder, R. A. University of Western Ontario —..- 580.01 
Soanes, S. V. University of Toronto —___----------------------- 1,000.0 
Standil, S. Queen’s University —_.-----------------— 580.0 
Stewart, R. W. Cambridge University, England — 1,320.0 
Stoicheff, B. University of Toronto —_---------------------—- 580.0 
Wanter, £1.0C. University of Toronto _------------------—_---— 580.0 
Vasileff, H. D. University of Toronto —------------—----—---—- 580.0 
Vio gany oleae McGill University —--------------- 580.0 
Waterman, H. H. McMaster University ------------------------— 580.0 
Watson, H. A. McGill University: 2 580.0 
West, D. C. University of Toronto —_----------------.-----—-- 580.0 
Wolfe, R. I. University of Toronto —_---------------------------- 580.0 
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ain Committee: 


Pe of. K. B. Jackson 
_ (Chairman) 
F J. R. M. Austin 
ie J. M. Bishop 
Mr. J. A. Brodie 
Ml Mr. L. J. Chapman 
> W. Clark 
r. D. R. Derry 
de. W. J. Fulton 
dr. L. E. Howlett 
ia M. E. Hurst 
de. W. J. Jackson 
MEER. N. Johnston 
Ar. D. N. Kendall 
S. T. B. Losee 


i, 


f. O. J. Marshall 
‘rof. F. F. Morwick 
'rof. J. E. Reid 

Ir. A. H. Richardson 
qr. J. R. G. Smyth 


3 SURVEY RESEARCH | 


APPENDIX III 


ADVISORY COMMITTEES 


Applied Physics, University of Toronto 


Austin Airways Limited 

Ontario Dept. of Lands & Forests 

Ontario Dept. of Lands & Forests 

Ontario Research Foundation 

Eastman Kodak Company 

Ventures Limited 

Ontario Department of Highways 

Physics, National Research Council 
Ontario Department of Mines 

Williamson Co. of Canada Ltd. 

Ontario Department of Lands & Forests 
Photographic Survey Co., Ltd. 

Abitibi Power and Paper Co. Ltd. 

Civil Engineering, University of Toronto 
Soils, Ontario Agricultural College 

Electrical Engineering, University of Toronto 
Ontario Department of Planning & Development 
Ontario Department of Lands & Forests 


Meetings: January 20th, 1949, 39 Queen’s Park, Toronto. 


xecutive: 


rof. K. B. Jackson 
(Chairman) 

Tr. W. J. Fulton 

Tr. M. E. Hurst 

Ir, R. N. Johnston 
Ir. D.N. Kendall 
Ir. A. H. Richardson 


hotography: : 
tof. K. B. Jackson 


(Chairman) 

in J.R. M. Austin 
t. J. M. Bishop 
irae. N. Johnston 
t. D. N. Kendall 


Meetings: November 


Applied Physics, University of Toronto 


Ontario Department of Highways 
Ontario Department of Mines 

Ontario Department of Lands & Forests 
Photographic Survey Co. Ltd. 

Ontario Department of Planning & Development 


12th, 1948, 39 Queen’s Park, Toronto. 


Applied Physics, University of Toronto 


Austin Airways Limited 

Ontario Department of Lands & Forests 
Ontario Department of Lands & Forests 
Photographic Survey Co. Ltd. 
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Photogrametry: 

Prof. K. B. Jackson 
(Chairman) 

Mr. K. H. Siddall 

Mr. L. G. Timpson 

Prof. W. M. Treadgold 

Mr. J. G. Wilkenson 


Applied Physics, University of Toronto 


Ontario Department of Highways 
Ontario Department of Lands & Forests 
Civil Engineering, University of Toronto 


Photographic Survey Co. Ltd. 


AGRICULTURAL RESEARCH 


Main Committee: 

Mr. C. F. Luckham 
(Chairman) 

Mr. Ken Betzner 

Mr. J. Gordon Blair 

Dr. H. D. Branion 

Prof. C. G. E. Downing 

Prof. E. H. Garrard 

Dr. E. S. Hopkins 


Mr. Lawrence Kerr 


Prat th. a hnlox 


Dr. A. L. MacNabb 
Mr. M. H. McCurdy 
Dr. G. P. McRostie 
Dr. K. W. Neatby 
Mr. E. F. Palmer 
Mr. A. Pitt 

Mr. F. W. Presant 


Prof. G. N. Ruhnke 
MruGi As ocnell 
Meruitu ce Steckley 


Mr. W. G. Toner 
Mr. S. B. Trainer 
Mr. George Wilson 
Mr. S. M. Young 


Co-Ordinating Committee: 

Dr. H. D. Branion 
(Chairman) 

Prof. C. G. E. Downing 

Mr. C. F. Luckham 

Mr. E. F. Palmer 


Mr. George Wilson 


Norfolk Specialty Farms ‘ 


Farmer, Waterloo 

Niagara Brand Spray Company Ltd. 

Animal Nutrition, Ontario Agricultural College 

Agricultural Engineering, Ontario Agricultural Colle 

Bacteriology, Ontario Agricultural College 

Central Experimental Farm, Dominion Dept. of 
Agriculture 

Farmer, Chatham 

Animal Husbandry, Ontario Agricultural College 

Ontario Veterinary College 

Cockshutt Plow Company Limited 

Field Husbandry, Ontario Agricultural College — 

Science Service, Dominion Dept. of Agriculture 4 

Horticultural Experimental Station, Ontario Dept. 
Agriculture 

Massey-Harris Company, Limited 

Toronto Elevators Limited 

Research, Ontario Agricultural College 

Canada Packers Limited 

Western Ontario Experimental Farm, Ontario Di 
of Agriculture 

Charles Yeates & Co. Ltd. 

Silverwood Dairies, Limited 

Fruit Branch, Ontario Dept. of Agriculture | 

International Harvester Company of Canada Lim 


Animal Nutrition, Ontario Agricultural College | 


Agricultural Engineering, Ontario Agricultural Col 

Norfolk Specialty Farms . 

Horticultural Experiment Station, Ontario Dept: 
Agriculture 

Fruit Branch, Ontario Department of Agriculture 
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er. E. S. Hopkins 
(Advisory) 


x. K. S. Neatby 
(Advisory) 


lain Committee: 
tof. J. R. Dymond 
(Chairman) 

r. A. M. Fallis 


(Secretary) 


Fe H. Battle 


| 
r. A. O. Blackhurst 
r. C. H. D. Clarke 

of. A. F. Coventry 


t. W. J. K. Harkness 
of. F. P. Ide 
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cutive: 


f. J. R. Dymond 


(Chairman) 


1A. M. Fallis 
Secretary ) 

f A. F. Coventry 

| A.W. Curran 

ie E. J. Fry 

| We J. K. Harkness 
vi. N. Johnston 


2 


Central Experimental Farm, Dominion Department of 
Agriculture 


Science Service, Dominion Department of Agriculture 


ISHERIES AND WILDLIFE RESEARCH 


Royal Ontario Museum of Zoology 
Parasitology, Ontario Research Foundation 


Zoology and Applied Biology, University of Western 
Ontario 


Ontario Federation of Commercial Fishermen 
Ontario Department of Lands & Forests 
Zoology, University of Toronto 

Biology, Queen’s University 

Royal Ontario Museum of Zoology 

Zoology, University of Toronto 

Ontario Department of Lands & Forests 
Zoology, University of Toronto 

Ontario Tourist Trade Association 


Zoology and Applied Biology, University of Western 
Ontario 


Ontario Department of Lands & Forests 
Zoology and Applied Biology, University of Western 


Ontario 
Zoology, University of Toronto 
Ontario Department of Lands & Forests 
Ontario Department of Planning & Development 
Ontario Federation of Anglers and Hunters 
Botany, McMaster University 
' Royal Ontario Museum of Zoology 


- Emerson Warren Zoology, McMaster University 


| 
teetings: October Ist, 1948, University of Western Ontario, London; March 
| 1949, Southern Regional Laboratory, Department of Lands & Forests, Maple. 


Royal Ontario Museum of Zoology 
Parasitology, Ontario Research Foundation 


Zoology, University of Toronto 
Biology, Queen’s University 

Zoology, University of Toronto 
Ontario Department of Lands & Forests 
Ontario Department of Lands & Forests 


Meetings: November 17th, 1948, 39 Queen’s Park, Toronto; February 15th, 
?, 39 Queen’s Park, Toronto. 


Teva 


Technical Session, 1948-49: 


Dr. F. E. J. Fry Zoology, University of Toronto 
(Chairman) 
Dr. A. M. Fallis Parasitology, Ontario Research Foundation 
Dr. C. David Fowle Royal Ontario Museum of Zoology 
Dr. A. B. James Toronto East General and Orthopaedic Hospital 


Dr. A. Emerson Warren Zoology, McMaster University 


Meetings: March 5th, 1949, Southern Regional Laboratory, Department c 
Lands & Forests, Maple. . 


Great Lakes Fisheries Research: 


Mr. R. N. Johnston Ontario Department of Lands & Forests 
(Chairman) 

Dr. A. O. Blackhurst Ontario Federation of Commercial Fishermen 

Prof. J. E. Dymond Royal Ontario Museum of Zoology 

Dr. F. E. J. Fry Zoology, University of Toronto 


Dr. W. J. K. Harkness Ontario Department of Lands & Forests 
Meetings: October 23rd, 1948, Room 103, Biological Building, University 


Toronto. 


Wildlife: 
Dr. C. David Fowle Royal Ontario Museum of Zoology 
(Chairman) 
Prof. A. F. Coventry Zoology, University of Toronto 
Dr. H. W. Curran Biology, Queen’s University 
Dr. C. J. Kerswill Zoology and Applied Biology, University of West 
Ontario 
Dr. A. E. Warren Zoology, McMaster University 


Meetings: (Preliminary) February 26th, 1949, 39 Queen’s Park, Toronto. 


FORESTRY RESEARCH 


Main Committee: 


Prof. J. W. B. Sisam Forestry, University of Toronto 
(Chairman) 
Dr. H. B. Marshall Ontario Research Foundation 
(Secretary) 
Mr. A. S. L. Barnes Ontario Department of Planning & Development 
Dr. John E. Bier Dominion Laboratory of Forest Pathology 
Mr. G. G. Cosens Kimberley-Clark Corporation Limited 
Mr. W. A. Delahey Consulting Forester 
Dr. G. H. Duff Botany, University of Toronto 
Mr. T. L. Dunbar Consultant, Forest Utilization 
Prof. R. O. Earl Biology, Queen’s University 
Mr. D. A. Gillies Gillies Bros. & Co. Ltd. 
Mr. J. H. Godden Great Lakes Paper Company 
Dr. O. Holden The Hydro-Electric Power Commission of Ontat 
Prof. R. C. Hosie Forestry, University of Toronto 
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Mr. R. N. Johnston 
Maj. Gen. H. Kennedy 
Mr. A. Koroleff 
Mr. W. J. LeClair 
‘Dr. G. A. Ledingham 


(Associate) 
Mr. A. F. Leslie 
Mr. D. A. Macdonald 
Mr. J. B. Matthews 
Mr. T. A. McElhanney 
Prof. R. R. McLaughlin 
Mr. C. R. Mills 
Dr. M. L. Prebble 
Mr. K. O. Roos 
Mr. S. J. Staniforth 
Mr. G. H. Tomlinson, II 


Station. 


aiecutive: 

Prof. J. W. B. Sisam 
(Chairman) 

Dr. H. B. Marshall 


_ (Secretary) 

Vr. A. S. L. Barnes 
Mr. R. N. Johnston 
Mr. J. B. Matthews 
eof. R. R. McLaughlin 


_ Meetings: May 11th, 1948, 3 
9 Queen’s Park, Toronto; 


Meetings: August 30th-September, 1st 


Ontario Department of Lands & Forests 
Consulting Engineer 

Pulp and Paper Research Institute of Canada 
Canadian Lumbermen’s Association 


National Research Council Regional Laboratory, 
Saskatoon 


Ontario Department of Lands & Forests 
Dominion Forest Service 

Abitibi Power and Paper Company Ltd. 
Forest Products Laboratories 

Chemical Engineering, University of Toronto 
Ontario Forest Industries Association 

Forest Insect Laboratory 

Booth Lumber Limited 

Staniforth Lumber Co. Limited 

Howard Smith Paper Mills Limited 


Forestry, University of Toronto 
Ontario Research Foundation 


Ontario Department of Planning & Development 
Ontario Department of Lands & Forests 

Abitibi Power and Paper Company Ltd. 

Chemical Engineering, University of Toronto 


March 28th, 1949, 39 Queen’s Park, Toronto. 


Yood Chemistry: 
Dr. H. B. Marshall 
| (Chairman) 

dr. G. A. Adams 
Dey F. Bender 


dr. G. A. Ledingham 


'rof. R. R. McLaughlin 
dr. C. H. Tomlinson, IT 


Ontario Research Foundation 


Applied Biology, National Research Council 
Forest Products Laboratory 


National Research Council Regional Laboratory, 
Saskatoon 


Chemical Engineering, University of Toronto 


Howard Smith Paper Mills Limited 


Meetings: August 29th, 1948, Petawawa Experiment Station. 


‘orest Biology: 
Wem. P. Leslie 


/ (Chairman) 
fr. A. B. Baird 
| 


} 
| 


Ontario Department of Lands & Forests 


Science Service, Dominion Department of Agriculture 
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» 1948, Petawawa Forest Experiment 


9 Queen’s Park, Toronto; September 21st, 1948, 
November 19th, 1948, 39 Queen’s Park, Toronto; 


Mr. G. G. Cosens 
Mr. W. A. Delahey 
Dr. G. H. Duff 
Prof. R. O. Earl 
Prof. R. C. Hosie 
Mr. R. N. Johnston 


Maj. Gen. H. Kennedy 


Mr. D. A. Macdonald 
Mr. C. R. Mills 

Mr. K. O. Roos 

Prof. J. W. B. Sisam 
Mr. W. E. Wilson 


Kimberley-Clark Corporation Limited 
Great Lakes Paper Co. 

Botany, University of Toronto 
Biology, Queen’s University 

Forestry, University of Toronto 
Ontario Department of Lands & Forests 
Consulting Engineer 

Dominion Forest Service 

Ontario Forest Industries Association 
Booth Lumber Limited 

Forestry, University of Toronto 
Abitibi Power and Paper Company Ltd. 


Meetings: June 8th, 1948, 39 Queen’s Park, Toronto. 


Sawmilling Practice: 

Prof. J. W. B. Sisam 
(Chairman) 

Dr. H. B. Marshall 

Mr. W. J. LeClair 


Mr. T. A. McElhanney 


Mr. K. O. Roos 
Mr. J. F. Sharpe 
Mr. S. J. Staniforth 


HIGHWAYS RESEARCH 


Main Committee: 

Mr. W..S. McKay 
(Chairman) 

Mr. H. N. Lamont 


(Secretary) 


Mr. T. N. Carter 

Mr. L. J. Chapman 
Mr. D. J. Emrey 
Mr. T. F. Francis 
Mr. W. B. Hastings 
Mr. A. K. Hay 

Prof. H. A. Low 
Mr. J. A. P. Marshall 
Dr. N. W. McLeod 
Mr. W. J. Moore 
Mr. C. A. Robbins 
Mr. D. O. Robinson 
Prof. W. L. Sagar 
Mr. J. Walter 

Mr. R. B. Young 


Mr. V. H. Evans 
(Ex Officio) 


Forestry, University of Toronto 


Ontario Research Foundation 

Canadian Lumbermen’s Association 
Forest Products Laboratories 

Booth Lumber Limited 

Ontario Department of Lands & Forests 
Staniforth Lumber Co. Limited 


Ontario Good Roads Association 
Ontario Department of Highways 


Carter Construction Co. Ltd. 
Ontario Research Foundation 


- County Engineer, Kitchener 


District Engineer, Toronto 

Ontario Motor League 

Federal District Commission 

Civil Engineering, Queen’s University 
Ontario Department of Highways 
Imperial Oil Limited 

Ontario Municipal Board 

Ontario Department of Highways 
Canada Cement Co. 

Civil Engineering, University of Toronto 
Ontario Department of Highways 
Ontario Hydro-Electric Commission 
Ontario Good Roads Association 
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Mr. D. O. Johnson Ontario Roadbuilders’ Association 
(Ex Officio) 


Meetings: May 20th-21st, 1948, Board Room, Department of Highways and 
Soils Laboratory, Department of Highways, Toronto. 


Organization: : 

Mr. W. S. McKay Ontario Good Roads Association 
(Chairman) 

Mr. H. W. Lamont Ontario Department of Highways 

_ (Secretary ) 

Mr. D. J. Emrey County Engineer, Kitchener 

f mF. Francis District Engineer, Toronto 

rof. R. A. Low Civil Engineering, Queen’s University 

be N. McLeod Imperial Oil Limited 

'rof. W. L. Sagar Civil Engineering, University of Toronto 

Ar. J. Walter Ontario Department of Highways 


_ Meetings: April 3rd, 1948, 39 Queen’s Park, Toronto; April 16th, 1948, 39 
Jueen’s Park, Toronto; June 14th, 1948, 39 Queen’s Park, Toronto; November 
th, 1948, 39 Queen’s Park, Toronto; January 29th, 1949, 39 Queen’s Park, 


‘oronto; February 21st, 1949, 39 Queen’s Park, Toronto; March llth, 1949, 39 
Jueen’s Park, Toronto. 


laterials and Construction: 


Ir. T. F. Francis District Engineer, Toronto 

| (Chairman) 

ke C. Fraser Division Engineer, Owen Sound 

Ir. T. Johnston Ontario Department of Highways 

Ir. E. W. Jones County Engineer, Barrie 

lr. T. R. Patterson County Engineer, Goderich 

tof, W,. L. Sagar Civil Engineering, University of Toronto 


anning, Economics and Administration: 


lame. A. Low Civil Engineering, Queen’s University 
(Chairman) 

i. A. E. K. Bunnell Ontario Department of Planning & Development 
t. W. A. Clarke Division Engineer, Kingston 

it. W. J. Fulton Ontario Department of Highways 

t. J. M. MacInnes Ontario Department of Highways 

ir. G. R. Marston County Engineer, Simcoe 

irae L. Zoller Ontario Department of Highways 


Meetings: March 25th, 1949, 39 Queen’s Park, Toronto. 


2sign: 


cD. J. Emrey County Engineer, Kitchener 
(Chairman) 

tT. F. Francis District Engineer, Toronto 
rR. M. Lee County Engineer, Brantford 
.N. W. McLeod Imperial Oil Limited 
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Mr. D. G. Ramsay Division Engineer, Toronto 

Mr. D. O. Robinson Canada Cement Co. 

Mr. J. Walter Ontario Department of Highways 
Meetings: March 25th, 1949, 39 Queen’s Park, Toronto. 


Soils and Foundation: 


Mr. J. Walter Ontario Department of Highways 
(Chairman) 

Mr. D. J. Emrey County Engineer, Kitchener 

Prof. R. A. Low Civil Engineering, Queen’s University 

Mr. A. D. McGinnis McGinnis and O’Connor 

Dr. N. W. McLeod Imperial Oil Limited 

Mr. D. G. Watt Ontario Hydro-Electric Power Commission 


INDUSTRIAL RESEARCH 


Main Committee: 


Mr. C. A. Pollock Dominion Electrohome Industries, Lae. 
(Chairman) 

Mr. H. L. Bemis Campbell Soup Company Ltd. 

Mr. G. C. Bernard Canadian Manufacturers’ Association Ine: 


Mr. Lorne S. Campbell Ontario Department of Planning & Development 
Mr. Howard Chamberlain Lowe Brothers Comte: 


Mr. T. A. Faust Yocum Faust, Limited 

Gol bh )lyle Ontario Department of Planning & Development | 
Col. D. F. MacRae Ontario Industrial Research Services 

Dr. H. B. Speakman Ontario Research Foundation 

Mr. D. B. Strudley Imperial Rattan Co. Limited 

Mr. A. B. Ward Ontario Research Foundation 


N.B.—Until his death in February, 1949, Mr. E. T. Sterne, Manager, G. 


Sterne & Sons Limited, was Chairman of this Committee. 


Meetings: May 25th, 1948, 39 Queen’s Park, Toronto; June 29th, 1948, 
Queen’s Park, Toronto; September 13th, 1948; 39 Queen’s Park, Toronto; Nove 
ber 17th, 1948; 39 Queen’s Park, Toronto; January 19th, 1949, 39 Queen’s Pa 


Toronto. 


INDUSTRIAL WASTE RESEARCH 


Main Committee: 


Dr. A. E. Berry Ontario Department of Health 

Mr. G. A. H. Burn Ontario Department of Health 

Mr. A. V. DeLaporte Ontario Department of Health 

Prof. R. R. McLaughlin | Chemical Engineering, University of Toronto 
Prof. A. C. Plewes Chemical Engineering, Queen’s University 
Dr. H. B. Speakman Ontario Research Foundation 


N.B.—Until his death in February, 1949, Mr. E. T. Sterne, Manager, © 


Sterne & Sons Limited, was Chairman of this Committee. 


Meetings: June 2nd, 1948, 39 Queen’s Park, Toronto; December 29th, }! 
39 Queen’s Park, Toronto; March 9th, 1949, 39 Queen’s Park, Toronto. — 


oe 


| 


MINES, MINERALS AND METALLURGY RESEARCH 


Vain Committee: 


Mr. N. F. Parkinson Ontario Mining Association 

) (Chairman) 

?rof. H. S. Armstrong Geology, McMaster University 

2rof. E. L. Bruce Research Geology, Queen’s University 

rof. O. A. Carson Metallurgy, Queen’s University 

dr. O. W. Ellis Ontario Research Foundation 

Dr. C. S. Evans Union Gas Company of Canada, Ltd. 

dr. G. S. Farnham The International Nickel Company of Canada, Ltd. 
Dr. D. L. H. Forbes The Teck-Hughes Gold Mines, Ltd. 

Ur. T. W. Hardy Climax Molybdenum Company 

rof. J. E. Hawley Mineralogy, Queen’s University 

*rof. L. M. Pidgeon Metallurgical Engineering, University of Toronto 
'rof. G. H. Reavely Geology and Geography, University of Western Ontario 
Ar. H. C. Rickaby Ontario Department of Mines 

Ar. R. H. Rimmer Aluminium Laboratories Ltd. 

Ae. W. Samuel Steep Rock Iron Mines Ltd. 

Ir. G. M. Thomson General Engineering Company of Canada 

Ir. W. B. Timm Dominion Department of Mines & Resources 

Yr. C. R. Whittemore Deloro Smelting & Refining Co. Ltd. 

’r. G. E. Willey Algoma Steel Corporation, Ltd. 

tof. C. G. Williams Mining Engineering, University of Toronto 

rof. J. T. Wilson Physics, University of Toronto 

ir. R. B. Young Hydro-Electric Power Commission of Ontario 


_ Meetings: October 8th, 1948, Ontario Research Foundation, 47 Queen’s Park, 
oronto. 


Meetings: January 26th, 1949, 39 Queen’s Park, Toronto. 


xecutive: 

Ir. N. F. Parkinson Ontario Mining Association 

(Chairman) 

tr. O. W. Ellis Ontario Research Foundation 

le, H.C. Rickaby Ontario Department of Mines 

sof. C. G. Williams Mining Engineering, University of Toronto 
lr. R. B. Young Hydro-Electric Power Commission of Ontario 


| Meetings: October 7th, 1948, Ontario Research Foundation, 43 Queen’s Park, 
oronto; November 24th, 1948, 39 Queen’s Park, Toronto. 


‘trous Metallurgy: 


r. O. W. Ellis Ontario Research Foundation 
(Chairman) 

8 r. E. Cavanagh Ontario Research Foundation 
(Secretary) 

ty T. W. Hardy Climax Molybdenum Company 

ir. B. A. Loosley Dominion Foundries and Steel Ltd. 
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Mr. R. J. Traill Dominion Department of Mines and Resources 
Mr. W. Samuel Steep Rock Iron Mines Ltd. 

Mr. D. G. Watt Hydro-Electric Power Commission of Ontario 
Dr. G. E. Willey Algoma Steel Corporation Ltd. 

Mr. R. B. Young Hydro-Electric Power Commission of Ontario 


Meetings: April 22nd, 1948, Ontario Research Foundation, 43 Queen’s Parl 
Toronto; September 8th, 1948, Ontario Research Foundation, 43 Queen’s Parl 
Toronto. 


Non-Ferrous Metallurgy: 


Dr. C. R. Whittemore Deloro Smelting & Refining Co. Ltd. 
(Chairman) 


Dr. O. W. Ellis Ontario Research Foundation 

Dr. G. S. Farnham International Nickel Co. of Canada, Beek 

Mr. W. M. Goodwin Bureau of Mines 

Mr. L. J. Lichty Ventures, Ltd. 

Dr. L. M. Pidgeon Metallurgical Engineering, University of Toronto 
Mr. M. J. Tamplin Falconbridge Nickel Mines 


Wire Rope: 


Dr. O. W. Ellis Ontario Research Foundation 
(Chairman) 
Mr. I. A. Usher Ontario Reseatch Foundation 
(Secretary) 
Mr. N. B. Brown Bureau of Mines 
Me. R: E. Dye Dome Mines, Ltd. 
Mr. R. L. Healy Wright-Hargreaves Mines Ltd. 
Mr. A. C. Halferdahl National Research Council 
Mr. W. E. Brown B. Greening Wire Co. Ltd. 
Mr. J. G. Morrow Steel Company of Canada Ltd. 
Mr. R. D. Parker International Nickel’ Gowor Canada, Ltd. 
Mr. N. F. Parkinson Ontario Mining Association 
Mr. R. S. Segsworth General Engineering Co. (Canada) Les 
Mr. D. G. Sinclair Ontario Department of Mines 
Mr. L. W. Sproule Imperial Oil Limited 
Mr. R. B. Young Hydro-Electric Power Commission of Ontario 


Meetings: January 19, 1949, Ontario Research Foundation, 43 Queen’s Pa 
Toronto. 


Geology: 
Dr. E. L. Bruce Geology, Queen’s University 
(Chairman) 
Mr. J. O. Gorman Hydro-Electric Power Commission of Ontario 
Dr. J. E. Hawley Mineralogy, Queen’s University 
Mr. M. E. Hurst Ontario Department of Mines 
Dr. G. B. Langford Geological Sciences, University of Toronto 
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: 

yr. H. S. Scott Physics, McMaster University 

Ar. G. M. Thomson General Engineering Co. (Canada) Limited 
Meetings: December 28th,29th, 1948, Kingston. 


OILS RESEARCH 

Jain Committee: 

ie H. B. Speakman Ontario Research Foundation 

| (Chairman) 

Ir. L. J. Chapman Ontario Research Foundation 

(Secretary) 

rof. E. H. Garrard Bacteriology, Ontario Agricultural College 
in G. A. Hills Ontario Department of Lands & Forests 

fr. R. N. Johnston Ontario Department of Lands & Forests 
tA. Leahey Central Experimental Farm, Ottawa 

cof. F. F. Mordick Chemistry, Ontario Agricultural College 
[r. E. F. Palmer Horticultural Experiment Station, Vineland 
Ir. F. L. Peckover National Research Council 

cof. D. F. Putnam Geography, University of Toronto 

it. A. H. Richardson Ontario Department of Planning and Development 
rof. G. N. Ruhnke Research, Ontario Agricultural College 

cof. W. L. Sagar Civil Engineering, University of Toronto 
ean J. W. B. Sisam Forestry, University of Toronto 

rt. J. Walter Ontario Department of Highways 


Meetings: July 5th, 1948, 39 Queen’s Park, Toronto; September 27th, 1948, 


/ Queen’s Park, Toronto. 
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PRINTED AND PUBLISHED BY Baptist JOHNSTON 
PRINTER TO THE Krinc’s Most EXCELLENT MAJESTY 


DEPARTMENT OF PLANNING & DEVELOPMEN 
May 3lst, 1950. | 


TO THE HONOURABLE RAY LAWSON, O.B.E., | 


Lieutenant-Governor of the Province of Ontario. 


MAY IT PLEASE YOUR HONOUR: 


The undersigned has the honour to present to Your Honour t 


Annual Report of the Research Council of Ontario for the year end 


March 31st, 1950. | 


Respectfully submitted. 


WILLIAM GRIESINGER, | 
Minist . 


Research Council of Ontario, 
Bo QOucen's Park Cres. 
iLoronto>, Ont: 


May 3 lst; 1950: 


Che Honourable William Griesinger, 
Viinister of Planning & Development. 


Sie. 


There is submitted herewith the report of the Research Council of 
Jntario for the year 1949-50. It consists of the Director’s summary of the 
york of the year, the report of the Chairmen of the Advisory Committees, 
he list of the personnel of the various committees which have been active 
uring the year, and the financial statement. As the report shows, the 
ctivities of the Council have been directed to stimulating research in neler 
which have a direct bearing on development in the Province, and in advising 


he Government as to the most fruitful use of public funds to that end. 


It has been the policy of the Council to work in the closest co-operation 
vith the Ontario Research Foundation, and with the universities of the 
rovince. The Council does not of ele carry on research. The Founda- 
a and the universities are the active organizations to which special projects 
an be assigned. This is mutually helpful. Industrialists and research 
cientists meet to discuss the problems, and in doing so learn to understand 
ae viewpoints of industry and of research. Close contact is also kept with 
ae departments of the Government, in order that administrative problems 
hich need the aid of research can be dealt with on a co-operative basis. A 
ery encouraging aspect of the whole situation is the indication that certain 
idustries are prepared to co-operate, with the help of a Government grant, 
1 financing research in problems of common interest and importance. In 
me such group research activities will become a very important aspect of 
adustrial research. 


_ On the request of the Government, a Committee with Dr. R. K. 
tratford as Chairman is investigating the situation in the Spanish River at 
‘spanola in order to advise as to the steps which should be taken to counter- 
ct any deleterious foreign material which the pulp mill situated on the river 
tay have introduced into the river. It is probable that the findings of the 
“ommittee may be of value in other similar situations in the Province of 
)ntario. 


The members of the Research Council of Ontario are grateful for the 
tive interest which our Minister has taken in the work of the Council. The 
embers of the Government, and in particular the Premier, have also given 


of their time and support to the Council in its activities. There is need fe 
more money to be spent on research in Ontario if industry is to take, a 
maintain, its rightful place in the Province. The members of the Coun 
see the need. They have the responsibility of presenting that need to t 
Government, and through the Government, to the people of Ontario. 


It remains to express appreciation of the work of the Director. 
energy and his enthusiasm mean very much. 


Respectfully submitted, 


ROBT. C. WALLACE, 


Presider 
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DIRECTOR’S REPORT 


_ The second year of operation of the Research Council of Ontario has 
‘een an active one and many of the projects and policies initiated by the 
Yntario Research Commission are taking concrete form. The final report 
f the Commission envisaged many activities that would be necessary in 
he development of a co-ordinated research program within the Province. 


ome of these have begun and others are being surveyed and discussed. 


During the year the Director has had the fullest co-operation from all 
he members of the Council and the members of the various advisory com- 
rittees. Within the various departments of Government, both Provincial 
nd Dominion, the heartiest co-operation has been received. Many organiza- 
ons, such as the Canadian Manufacturers’ Association, Canadian Lumber- 
aen’s Association, Canadian Society of Forest Engineers, Canadian Forestry 
\ssociation, Ontario Forestry Industries Association, Ontario Mining 
\ssociation, Ontario Good Roads Association, and others, have co-operated 
y suggesting representatives for committees and in many other ways. 


Research in the sciences related to the use of the natural resources of 
ae Province has grown in a rather spasmodic fashion. This is evident 
rom the reports of the advisory committees. Some universities have 
epartments with well developed research teams. Some Government 
epartments have recognized research by setting up research divisions. 
some of the industries co-operating with the Government established the 
Yntario Research Foundation in 1927 and several of the industries in 
Yntario have large research departments within the organization. Although 
1 a few cases research has resulted from an emergency, in nearly every 
ase the development has been the result of the interest of one or two indi- 
iduals. Realizing that the stimulation of interest in research is the best 
‘ay of ensuring that research will be of benefit, the Research Council in 
Ss activities has attempted to give assistance where interest has been shown. 


} 
| 


_ The philosophy which prompted the exhortation “in the sweat of 
our brow shall ye eat bread” is sound today, and support has been given 
) those who, in addition to giving lip service to the organization of research, 
ave shown by example that they are capable of doing good work. 


woup Research 


The idea of group research has been given special attention and this 
ear two projects are under way. The first is the problem of production 
f sponge iron using a production style of brick kiln. This project will 
ost $40,000. Four of the steel companies have contributed $5,000 each 
hich provides $20,000 toward the cost of the project. The Provincial 
rovernment through the Research Council of Ontario 1s providing the 
ther half of the funds. Co-operation has also been received from many 
ther groups who have offered their facilities, sometimes at considerable 


ae 


personal inconvenience. The technical direction of the project is unde: 
a sub-committee of the Research Council. The second problem involve: 
spoilage in canned vegetables. Five canning companies are co-operating 
They have contributed $5,500 and the Provincial Government has giver 
the same amount toward the project. | 
In both cases mentioned here, the results are being written up afi! 
prepared for general circulation for the benefit of any who may find then 
of use. | 
Other group projects are under discussion and an organizationa 
mechanism is gradually developing that will permit of the soundest kinc 
of co-operation in the development of research between industry and th 
Government. The exact detail in each case is not always evident at the 
beginning but experience so far indicates that approached with the prope: 
spirit and based on the best information the organizational detail is a rela 
tively minor element. ! 
| 

The Director has had an opportunity for discussing the guiding interes 
back of the group research idea with a number of organizations during th 
past year. Many people within the Province and in other provinces ati 
very much interested and the working out of group research projects unde 
the Council is being watched with some interest. | 


| 


Ontario Research Foundation - 
| 


The liaison with the Ontario Research Foundation has been maintaine: 
as closely as possible. Occupancy of the same buildings and cross rep 
resentation on many committees makes the contact between the Counc: 
and the Foundation so close that there is some difficulty, on the part o 
the general public, to differentiate between the two. From the point 0 
view of the Director this is a healthy state. 


Several of the Council projects are conducted by the Ontario Reseatcl 
Foundation. These are discussed in greater detail under Committee Report 
and for the year totalled $184,214.06. The direction in which this wor 
will develop will be observed with interest and is closely related to the grou 
research idea, since initially the Ontario Research Foundation was set w 
from funds which were provided by industry and the Provincial Governmen 
on an equal basis. 


Universities 


The universities continue to be the main source for fundamenté 
research. Grants totalling $65,500 have been made to individual scientist 
within the universities during the 1949-1950 fiscal year. The list of publ 
cations given later in the report indicates some of the work that has resulte 
where funds of the Council have been spent. 
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Membership on the various committees from the staffs of the univer- 
ities provides a corps of objective scientific men and women who give 
1ot only sound factual advice but serve as a liaison between the Council and 


he supply of research students that are coming up through the university 
-ourses. 


scholarships 


_ The scholarship plan has been active during the year and 58 scholar- 
hip students this year conducted work in 10 different universities; 39 
vorking in Ontario universities, 5 were working in other Canadian uni- 
femsities, 12 were working in the United States and 2 were working 
broad. The scholarship plan is taking quite definite shape and it is being 
losely co-ordinated with the scholarship activity of the National Research 
femncil. The Director has also had discussions with a number of other 
gencies that are interested in the provision of scholarship in specific fields. 
“he scholarships effort at the provincial level is meeting a valuable need. 

During the month of January the Director visited the Ontario univer- 
ities and discussed with the senior students the basis on which the Research 
founcil scholarships are given and in addition the same material was 
resented to some of the members of the staff. In this way students and 
aff are becoming acquainted with the scholarship plan of the Council. 


[ 
| 


ommittees 


| The work of the advisory committees has gone forward smoothly 
uring the year. Some committees are more active than others, but this 
) a certain extent is related to the appreciation of the value of research 
ithe various fields. In the case of some of our natural resources, abundance 
ad easy access have given little need to apply research. This is no longer 
ve case, and most groups are beginning to take an active interest in the 


I 


ccumulation of fundamental knowledge through research. 


hie The activity of the various committees is outlined in the individual 
ommittee Reports which have been prepared by the committee chairmen. 
he length of the report however is not a true indication of the activity 
the committee. In some committees specific ideas have been under 
‘tive development. It was felt that as particular ideas are worked out a 
iller discussion of these new suggestions should each year form a part of 
ae or other committee report. It is hoped that this will prove helpful 
ot only to members of the particular committee but to other committees 
at may be able to apply the same line of thought to their activities. Even 
‘casual reading of the committee reports indicates the extent to which, 
’ their discussions and by their meetings in various points in the Province, 
le committees are serving to stimulate the development of research and 


' wider application. 
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The Forestry Committee has been studying many problems, but one 
in particular may be mentioned as an illustration of what is being done. 
The Forest Products Laboratory and the Research Council of Ontario have, 
been investigating the waste produced in the primary breakdown of logs 
in the production of lumber. The machinery and practices in the Province 
are much the same as they were fifty years ago despite marked improve- 
ments in metallurgy and practice. It has been estimated that if the width 
of the cut taken from a log by a saw as a board or cant is sawn wete reduced 
by 1% on the saws in Canada an annual saving of 10 million board feet 
of lumber would result. A sub-committee is directing a program of work 
Phat iedescribed inesome detail tne Deane ey Ue Sisam’s report of the 


Forestry Committee. | 


A program of study is in hand to determine something more definite 
about the production of fish in Lake Erie. This is being directed largely 
from the Department of Biology at the University of Western Ontaric 
with general assistance from the various groups who are represented on the 
Advisory Committee of Fisheries and Wildlife. The early work on Lake 
Erie was mainly exploratory. This year the program 1s being extendec 
and will be more actively pursued now that the significant factors are some’ 
what clearer. The work is centered at Erieau and the fishermen on Lak 
Etie have been very helpful with advice and assistance. 

Agriculture has the longest history of research, extension and education 
The Dominion and Provincial departments have the most highly develope: 
organization for the co-ordination of their work. Biological and forestry 
research are in general just beginning though some phases have been wel 
developed. In the highways field practically no research is being carrie 
out in the engineering departments of the universities in Ontario. Engineet 
employed in the direction and execution of the highways programs are, b: 
their training, for the most part not brought into contact with the benefit 
to be derived from research except as they see it applied in Britain, th 
U.S.A. and to an extent in the other provinces. 


Director’s Activities 


Contact has been maintained with many of the professional group 
through attendance at meetings and by acting on various committees. 


With the assistance of the chairmen and secretaries of the variou 
advisory committees, the meetings of these committees have been carrie 
out and the committees’ activities have been recorded and circulated. Th 
Director has made an attempt to attend all of the meetings of the advisot 
committees and sub-committees as well as the Council meetings and Baas 
tive meetings of the Council. 


The Director has accompanied various members of the Governmet 
departments, university research workers and others on visits throughot 


Label 


@e Province in order to maintain an active contact with the work being 
undertaken in the universities and in the field. He has taken part in the 
activities of scientific societies and has addressed many groups. 


ADVISORY COMMITTEE ON FISHERIES AND WILDLIFE 


Chairman: Prof. J. R. Dymond 
| Secretary: Dr. A. M. Fallis 


Organizations carrying out fisheries and wildlife research in Ontario 
include four universities (Toronto, Queen’s, McMaster, Western Ontario) , 
Ontario Research Foundation, Royal Ontario Museum of Zoology, Ontario 


Veterinary College, Department of Lands and Forests and Department of 
Planning and Development. 


The information resulting from these researches ranges from that 
which is immediately applicable to practical problems of management, 
through some which must await the acquisition of additional knowledge 
‘0 some which may never be of any practical value. The acquisition of 
1ew knowledge is only part of the value of research. An important part 
s the training of future research personnel. Much of the research in 
iniversities by students working for advanced degrees is carried out under 
jirection of experienced research workers. 


|The nature of much fisheries and wildlife research has changed greatly 
F recent years. The changes have been largely due to the need for informa- 
ion to apply in management and the knowledge needed for fisheries and 


vildlife management is costly in facilities, personnel and time. 


\ 


| 
| 


In the early days of fisheries research, studies were largely confined 
0 investigating the growth and food habits of fish. All that was needed 
vere a few scales and the stomach of a fish. These could usually be got 
tom fishermen for nothing. To read the age from the scales only a 
aicroscope was needed. Later when the basic food supply of the waters 
‘egan to be investigated boats for the collection of samples by hauling 
lankton nets through various strata of the water or dredging up samples 
f the bottom were necessary. At first the limnologist had to be content 
2 go with a fisherman or to acquire a small boat which he could use where 
nd when he wished. Additional equipment, but still relatively inexpensive, 
(as required. 


When as a basis for management it is necessary to know with some 
Iccuracy the size of fish populations, to trace their movements and to 
etermine the effect of fishing on them, it becomes necessary to operate 
shing boats and fishing gear and to handle thousands or even hundreds of 
iousands of fish if population estimates are to be sufficiently reliable to be 
f any value for management. 


| 


Bem 


Comparable changes have occurred in wildlife research. To . 
population changes using such animals as mice as research materials, it wa: 
possible to get data on a sufficient number of animals by trapping a fey, 
acres by traps costing a few cents each. To get information on the same 
number of moose or deer or even beavers or muskrats it is necessary tc 
cover a great deal of territory and to use much more expensive equipmen 


including even aircraft. | 
The cost of investigating deer populations is probably as much greate 
than the cost of investigating a mouse as the deer is bigger than the mouse 
Support of wildlife research hasn't got much beyond the mouse stage; wi 
may possibly be in the squirrel stage. Some research is being done ot 
muskrats, beaver and deer but it is quite inadequate to give the informatior 
| 


necessary for management. | 
: | 


Time is another element in fisheries and wildlife research. Observa 
tions over many years are necessary before it is safe to draw conclusions 
In the physical sciences experiments in the laboratory can be carried ou 
‘a which all conditions are kept constant except the one whose effect i 
being studied. Experiments of this type are impossible when the factor 
affecting populations are being investigated. Many factors — food, space 
predators, parasites, disease, humidity, temperature, light, etc. are cor 
tinually changing. In effect nature is carrying out experiments but instea 
of keeping all factors except one constant, she is continually varying ther 
all. The biologist must make a record of all of the different conditions obtair 
ing at any one time including the size of the population and repeat this enoug’ 
times so that he has observations under many combinations and permuté 
tions of conditions before he can safely draw conclusions as to the effec 
of each factor in producing the observed result. This takes time as we 
as adequate personnel, equipment and facilities. The estimation of onl 
one factor, namely the size of animal populations in itself is a formidabl 


problem. | 


The Committee has taken an interest in the research work being dor 
in parasitology in the Ontario Research Foundation. The work is partial 
supported through grants recommended by the Committee. 


The problems in this highly specialized field have some very practic 
applications. The incidence and control of “swimmer’s itch” is relate 
to the life cycle of one of the parasites. Another parasite is suspected + 
being the cause of heavy mortality in the beaver colonies. In co-operatic 
with the Ontario Department of Lands and Forests some 250 animals at 
birds were examined. Parasitic infection when present was removed at 
preserved for identification. 


The cost of basic research in fisheries and wildlife has also gis 
increased. To measure the factors determining the productivity of o! 
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body of water as compared with another requires chemical analyses of all 
the numerous nutrients in the water and measurements of the penetration 
of light as well as the estimation of the size of the populations of fish 
produced. This information is necessary not only to understand the reason 
for differences in productivity between waters but also in investigating means 
for enriching waters through fertilization. As we advance further into 
the unknown, the cost of all types of research increases. 


Investigation of some of the problems involved in fisheries and wildlife 
management requires not only greatly increased financial support but may 
also involve the creation of a new type of research organization. Obviously, 
research involving the accumulation of observations on the size of popula- 
tions and the attendant biotic and meteorological conditions over a long 
period of years is beyond the scope or resources of a University Department. 


Ecology, the branch of the biological sciences that deals with the 
habits and modes of life of plants and animals in relation to their 
_ surroundings, has come to the front rather recently. It is suggested that an 
organization such as Ecological Institute once proposed by this Committee 
would be more likely to provide the continuity and the combination of 
academic and applied direction needed for this type of long term research. 
Such an institute would have to be supported by government funds but 
its direction might best be in the hands of a Board on which universities, 
administrative departments of government and the industries concerned 
should all have representation. 


Since many of the problems involved in the administration of our 
fish and wildlife resources are common to several provinces some sort of 
co-operation between the provinces is advisable in the interest of economy. 
Is each province having moose, deer, beaver and muskrats to carry out 
tesearch on these animals? Obviously they are not all going to do research 
on all species of fish and wildlife. In the interest of efficiency and economy 
tegional fisheries and wildlife research institutions should be set Upon 
number of centres across the country financed and administered under 
some sort of co-operative arrangement among the provinces. To assure 
‘the success of such an arrangement some sort of participation by the Federal 
Government is believed to be essential. 


! 
Reports 


Final Report, Rodent Repellent Studies (L. A. O. Roadhouse), R.C.O. 
| Report 3-3-49. 


Progress Report, Fisheries and Wildlife Projects, 1949-50, R.C.O. Report 
3-4-50. 


Abstracts of Papers Presented at the Fourth Technical Session, Advisory 
Committee on Fisheries and Wildlife Research, February 24-25, 1950. 


f 


bad 


ADVISORY COMMITTEE ON FORESTRY RESEARCH | 


Chairman: Dean J. W. B. Sisam 
Secretary: Dr. H. B. Marshall 


ee 


{ 


Introduction 


The Advisory Committee on Forestry held two meetings during the 


| 
\ 


past year, the first one on May Ist-2nd at Port Arthur, and the seconc 


through the kind invitation of-one of its members, Vice Gillies, a 
his home near Arnprior on October 5th-6th. | 


| 


One feature of this Committee that is unique among forestry group. 
and at the same time is a definite advantage is the fact that it includes rep 
resentatives from both the forest production and wood utilization groups 
This not only adds to the overall effectiveness of the Committee but provide 
the members, representing as they do all aspects of forestry from both gov 
ernment and industrial groups, an opportunity to discuss among themselve' 


many problems of common interest. | 


In general the two problems that have been of greatest concern 7 
che Committee during the past year are first the prodigious waste of ra\ 
material that is characteristic at the present time of our forest-operating an’ 
wood-using industries —— this ‘ncludes absolute waste in the forest and th 
mill and also waste due to the improper use of various kinds and sizes c 
material. The second main problem is one of direct importance to fores 
production — the adequate regeneration of our most important timber tre 
species. In addition attention has been given to a number of what on 
might term subsidiary problems and also to the general question of forestr 
reseatch organization in the Province of Ontario. 


Wood Utilization 


The wood-using industries include two main groups —— that whic 
“avolves chemical utilization, mainly the pulp and paper group, and thi 
which makes use of wood in its natural state, 1.e. the lumber, furniture, pl 


wood and other similar industries. 


Waste of raw material is a characteristic feature of certain processes 


both of these groups of industries. 


Chemical Utilization.—-In the manufacture of sulphite pulp appro 
mately 50 per cent. of the wood is discarded as lignin and other organ 
materials, in the form of waste sulphite liquor, representing a loss of son 
15 million lbs. per day of material from Canadian pulp mills. The proble 
of finding uses for these by-products has been the subject of growing CO 
cern for the industry, not only to obtain the maximum commercial vali 
per lb. of wood waste, but, perhaps more urgently, to avoid the unfavourak 
conditions such as stream pollution that often result from the disposal 
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)tiis material. Some progress has been made as a result of a great deal of 
research over the past forty years. The importance of this problem to the 
@meustry in Ontario has made it one of chief concern to our Wood Chemistry 
Mee-Committee. This Sub-Committee has ‘studied various important 
aspects of the general problem and has prepared reports on this work 
which were published in the June issue of the Pulp and Paper Magazine of 
Canada. Following this, Dr. Marshall of the Ontario Research Foundation 
and Chairman of the Wood Chemistry Sub-Committee prepared a report 
on the present situation with respect to the utilization of waste sulphite liquor. 
This report was presented at the main meeting of the Advisory Committee 
and provides a valuable reference to the subject in concise form. 


| As with any extensive problem on which research has been carried out 
over a period of years, there is a gradual accumulation of literature in various 
forms and languages. As this grows, it becomes necessary for its most 
efficient use to have a properly organized bibliography and summary of the 
literature. A review of this sort for the literature on waste sulphite liquor 
research was made for the period representing the history of the industry 
from its beginning up to 1943. Increased teseatch activity in this field has 
resulted in a voluminous literature since that date and on the recommenda- 


tion of the Wood Chemistry Sub-Committee a further summary to cover 


the period 1943-49 has been prepared by Dr. Marshall and will be pub- 
lished shortly. 


\ 


; 


This Sub-Committee also has under its supervision research on four 
projects that are being studied at the Ontario Research Foundation under 
the sponsorship of the Research Council. Two of these, which have to do 
with the general problem referred to above, are: (1) Fundamental investi- 
gation into the separation of the constituents of waste sulphite liquor, and 
(2) The utilization of lignin as a tanning agent. The other two projects are 
both of a fundamental nature, the first on the chemistry of birch wood, 
and the second on the essential oils from Ontario trees. The former is, 
of course, basic to the efficient use of this or any other species in the chemical 
wood industries, while the latter may make it possible to develop commer- 
cial uses for part of the great volume of foliage that is at present completely 


discarded in all forest operations. 


f 

| The Sub-Committee has recommended that steps be taken to establish 
vood chemistry research in the universities of Ontario. The Advisory 
<ommittee is giving full support to this recommendation and is pleased to 
snow that some progress is being made towards its implementation. (It 
nay be mentioned here that more than one complaint has been heard from 
epresentatives in industry that Ontario is far behind Quebec in such 
esearch at this level). 


| Sawmilling—The conversion of saw-logs to lumber under present 
nethods of manufacture results in about 50 per cent of the original volume 
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of wood being used in the final product. The other 50 per cent of wood 


volume is largely wasted, used inefficiently, or occasionally used efficiently 
‘a the manufacture of some by-product. One approach to the problem 
of reducing the amount of waste involved in lumber manufacture would be 
to incease efficiency in log conversion through improvements in machinery 
and methods used — e.g. it has been estimated that a decrease in the saw 
kerf produced by circular saws in this country by one per cent would be 
equivalent to ten million fr. b.m. of lumber. From a careful study of al 
available information, it is apparent that there has not been any outstanding 
advances in sawmilling machinery or in sawmilling technique since the turr 
of the century. There were, of course, marked developments during thi 
last quarter of the nineteenth century as a result of the pressure of at 
increasing and continuing demand for lumber at that time. The bandsaw 
which was introduced during the 1890’s and which greatly increased botl 
the efficiency of utilization and the productive capacity of the mills, wa 
the last major development in sawmilling equipment despite the tremendou 
advances that have been made since then in the metallurgical and mechanica 


sciences. 


In view of the lack of technical development in this field the Advisor 
Committee in 1947 recommended that a survey be made, from the mechanicz 
engineering point of view, of present day sawmill machinery and equif’ 
ment in this and other countries in order to learn of any existing design 
that might be particularly suitable for conditions in this country. This surve 
has been completed and reports have been prepared, or are in the course ) 
preparation, on designs of small and portable sawmills and on auxiliary equif. 


ment such as edgers, trimmers, cut-off saws, etc. 


f 


| 
| 
| 
| 
| 


Concurrently with this survey, the Forest Products Laboratory we 
conducting a study of sawmills in Canada, with particular reference t| 
statistics of production and wood waste. As these two programs have pri 


gressed, the closest liaison has been developed and continued between thos 


! 
i 


concerned. 


; boat 
These surveys have provided valuable information but have also ind 
cated and emphasized the need for a thorough investigation of sawmi 


machinery and equipment with the object of increasing its efficiency. 


With this in mind the Advisory Committee on Forestry has recor 
mended to the Research Council of Ontario that support be given to) 
co-operative research program involving: | 


1. The establishment by the Dominion Forestry Branch of a researt 
mill at the Forest Products Laboratory, Ottawa, in order to study in dete 
various factors affecting the efficiency of log utilization and sawmill oper’ 
tion. This mill would be established by the Federal Service and equipp« 
to make fundamental studies which would be of interest to all lumber grou 
across Canada. 
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) 2. An investigation at the Department of Mechanical Engineering, 
University of Toronto, of fundamental mechanical engineering aspects of 
problems affecting sawmill machinery. 

| 3. The establishment of a field mill that could be used either as a 
| production mill or as a pilot mill to test on a practical scale the results 
obtained from the research mill. 


| 


H 
1 


Thus for Ontario we visualize a closely integrated program of research 
on this problem, involving co-operation between the Dominion Forestry 
Branch, the Ontario Department of Lands and Forests, certain departments 
of the University of Toronto and the Research Council of Ontario. It is 
hoped that as a result of this program significant advances will be made in 
‘many problems affecting the lumber industry. 


Integrated Utilization—Another approach to the problem of cur- 
tailing waste might be through the development of a closer integration and 
correlation of the kinds and sizes of material available and the existing mar- 
kets and also through the development of new markets or the re-allocation 
of old markets for material that otherwise would be wasted. What is 
known generally as “integrated utilization” simply means the harvesting of 
all the timber which should be cut from a forest (silviculturally) and its 
subsequent assignment to those uses to which it can be put to best advantage. 
Integration should also have regard to future crops of timber in any area 
logged and as far as is economically feasible, the avoidance of waste of raw 
material in all the various stages of manufacture. 


Considerable progress along these lines has been made in the Scandi. 
navian countries, and there are one or two outstanding examples in this 
country. For example, the International Paper Company in Quebec have 
a series of manufacturing plants involving the production of pulp and paper, 
ten-test, masonite, plywood and alcohol, each of which makes use of a 
different size or quality of raw material or of what would otherwise be the 
waste products of another conversion process. In general, however, our 
operations have as their objective a single product, e.g. pulp or lumber, 
and there has been little sympathy for developments toward a broader basis 
for management. 


_ Furthermore the greatest weakness in the development and manage- 
Ment of our farm woodlots in Southern Ontario has been the lack of a 
sroperly organized marketing system by which the material from a woodlot 
sould be allocated to its most profitable use according to species and size. 
In this connection reference may be made to an actual case where 67 acres 
of nearly mature hardwood was sold for $450. The stumpage alone on 
his woodlot if properly evaluated must have been worth $6,000, and if 
he trees had been logged, carefully miiled and sold according to their best 
ise, it should have been well over $20,000. 
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Integrated utilization was the principal topic of discussion at the last 
meeting of the Advisory Committee. As a result of recommendations made 
at that time, work is at present under way on summarizing the main prob- i 
lems involved in the better integration of wood utilization in this Provinaa 
with reference both to industrial limits and private woodlots. From this’ 
work a recommendation may well come from our April meeting for the: 
establishment possibly in co-operation with the Department of Lands and 
Forests of a central marketing organization in a suitable section of southern. 
Ontario. This would be in the form of a pilot operation, one purpose of 
which would be to develop a pattern for use as a guide to developmemmt 


elsewhere in this part of the Province. 


Forest Production | 

As pointed out above, the main problem affecting forest production. 
with which the Advisory Committee has been concerned has been the re- 
generation of our most important tree species. Consideration has also been 


given to various aspects of forest protection. 


\ 
| 
/ 


Regeneration.—If our main objective in forestry is to emsure con: 


tinuous yield from successive crops of trees, it is important to know whether 
or not our most desirable species are reproducing under present operating 
conditions. Over the past 30 years a number of surveys have been cared 
out by various agencies for this purpose. In most cases these surveys have 
been made independently of one another and often based on different 


| 
standards of measurement and interpretation. | 
, 


In 1947 the Advisory Committee on Forestry recommended that some: 
one be appointed to bring together the ascertained facts of past regeneratior 
surveys made in Ontario and to assess and appraise them with a view tc 
making recommendations for further research. Professor R. C. Hosie © 
the Faculty of Forestry, University of Toronto, was asked to undertak« 
this work. 


So far this investigation shows that in the thirty odd regeneratiot 
surveys made in Ontario up to the present time there has been considerabli 
variation in the method of survey used and in the analysis of results, so tha 
in many cases the figures obtained from different surveys are not comparable 


Furthermore from an analysis of the results of these surveys it 1 
apparent that on many areas regeneration has not been satisfactory follow 
ing present methods of logging and that it will be necessary to determin 
through research the factors responsible for this lack of success. This phas 
of the problem will be considered by the Advisory Committee as soon a 


Professor Hosie’s final report is available. 


In the meantime with the failure of natural regeneration on many CU’ 
over areas and in view of the desirability of establishing forests on extensiVv 
areas of abandoned farm land in southern Ontario that at present bear n 
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tree growth what ever, more and mote use will have to be made of planting 
as a means of forest establishment. An important problem in this connec- 
tion is to ensure that we use seed from the best existing stocks (genotypes) 
of the species in general use, develop improved types for certain species, 
and that as these types become recognized we have control over the source 
of seed to be used. In this connection a fundamental investigation into the 
factors affecting seed production in one species — red pine — is at present 
being made by Dr. Duff of the Department of Botany for the Department 
of Lands and Forests and with the support of the Research Council of 
Ontario. 


Forest Protection.—This includes protection against insects and disease 
as well as fire. ) 


(a) Forest Entomology and Pathology: 


Losses due to insects and diseases represent 15% of the annual 


drain on the forests at the present time. 


One of the most serious epidemics in recent years has been the 
so-called die-back of birch, which has killed most of the white and 
yellow birch in the Maritime Provinces and Maine — species that have 
been of vital importance to certain industries in that region. The 
primary causal agency of this condition has not yet been determined. 
As there were indications that this infestation was moving into Quebec 
and westward, it became a matter of concern to the Advisory Com- 
mittee, which in 1948 set up a sub-committee to make recommenda- 
tions for action if necessary. In the meantime, however, a co-operative 
program of research on this problem has been developed by the 
Ontario Department of Lands and Forests and the Dominion Divisions 
of Forest Entomology and Forest Pathology. 


While the Advisory Committee has not made any recommenda- 
tions for the initiation of specific projects either in Entomology or 
Pathology, it has kept in close touch with activities in both these fields, 
and at least once a year reports have been presented by representatives 
_ on the progress being made on the various problems under investiga- 
_ tion. Thus at the Port Arthur meeting last May, Dr. Prebble and 
members of his staff from the Sault Ste. Marie Forest Entomological 
| Laboratory reported to our committee on the situation with respect to 
the spruce budworm infestation in western Ontario, and at the Arnprior 
meeting in October representatives from both divisions reported on 
the position with regard to the birch die-back, and the patholog'sts 
gave an account of investigations being made into white pine decay in 
Ontario. 


(b) Fire Protection: 


Losses from fire represent nearly 8% of the annual depletion of 
our forests at the present time. 


ies 


i) 

Problems concerned with forest fire prevention and suppression. 
have mainly to do with (a) meteorological and fuel conditions affecting 
the fire hazard, (b) methods of locating forest fires as soon as possible 
after they start, and (c) methods and equipment for the most effective 
control of forest fires when once they are under way. During the past 
year the Research Council has been associated with the Research Divi- 
sion of the Department of Lands and Forests on investigations of 
micro-wave equipment for fire detection, fire weather forecasting and 
the testing of stellite-edged hand tools and mobile power units. 
In addition, the Advisory Committee has been in close touch with 
work being done by the Forest Protection Division of the Dominior 
Forest Service and also has been associated to some extent with the 
Forest Protection Sub-Committee of the Associate Committee or 


Forestry of the National Research Council. 


In view of the fact that the Provincial Government ts responsible 
to a large extent for fire protection and that many of the problem: 
will be determined to some extent at least by local conditions, it ha: 
been recommended by the Advisory Committee that a Fire Protectior 
Sub-Committee be formed to have this important field under reviev 
and maintain close liaison with the Department of Lands and Forest 
and the Dominion Government groups that are concerned. This Sub’ 
Committee has now been formed and will hold its first meeting in thi 

: 


near future. 


Organization of Research 4 


Group Research.—The opportunities for small industries to co-operat 
in the study of problems of common interest under the group research pla 
have been brought to the attention of the Advisory Committee on Forestry 
and at the meeting of the Committee held at Port Arthur last May, Colon 
D. F. McRae presented a paper on the information and research service 


available to industry. 


Co-ordinated Research on a Regional Basis.—Owing very largely to th 
small number of men engaged in forestry research and the widesprea 
demand for their services, there has been little opportunity to develop | 
co-ordinated research program in the Province. The tendency has been t 
attempt the solution usually by empirical means of individual problems ot 
at a time by one or other of the agencies engaged in this field. 


There are a large number of technical and economic problems th 
need attention before we can fully implement the policy of sustained yie 
management in our forests. While these problems may involve variol 
branches of forestry, they are usually interrelated in their overall effect ¢ 


forest management. 


ew 


| In view of the fact that the Province of Ontario may be divided into a 
number of regions, within each of which the natural and operating condi- 
tions have a general similarity, it is suggested that a more efficient approach 
would be through the establishment of a co-ordinated research program to 


embrace all common problems affecting sustained yield management within 
such a region. This would involve: 


! 


(a) The setting down of all known problems in order of their 
priority, indicating whether they are short-term or long-term and 
whether of an applied or fundamental nature. 


(b) The development of a research program for the region, 
co-ordinating and integrating the work on the various problems as far 
as possible, having in mind the facilities and nucleus staff suggested 
below and possible assistance from agencies that specialize in certain 
aspects of forestry research. 


(c) The appointment of a permanent research team of three or 
mote specialists as a nucleus to organize and develop the program and 
) ensure co-ordination and continuity of effort. 


(d) The establishment of a research headquarters at some centre 
within the region from which field parties would be sent out and in 
which the compilation of data, writing of reports, consultations, etc., 
could be carried on. 


(e) Close liaison with various forestry research agencies in the 
country with the object of having their representatives investigate cer- 
tain problems for which they were best suited. 


(f) The appointment of a capable administrator and research 
officer to be in charge of the whole research program for a region. 


(g) The setting up of a small advisory committee, representing 
the main forestry interests in the region and the agencies chiefly con- 
cerned with the research program to assist the permanent research 
staff in the most efficient development of the program. 


Personnel Requirements for Research.—If such a program of co- 
rdinated research is to be put into effect, many more suitably trained men 
vill be required. In the past most of those taking post-graduate work in 
iological forestry have done so at one or other of the forest schools in the 
Jnited States. It now becomes the responsibility of the Canadian Forestry 
ichools to provide the accommodation and facilities for such training. In 
iew of this, the Advisory Committee on Forestry at its May, 1949, meeting 


upported the following resolution: 
| & 
“The Forestry Committee in its discussions has found many problems 


for which foresters with a more advanced training are required. 


by foresters, but include problems of research. 
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I 
| “These problems arise not only in the course of the regular work done 
| 


th advanced training both from: 


“There is a keen demand for students wi 
e students are becoming inter- 


industry and the Government services. Mor 
ested in this field and are available for further research training. 
i 


“The Committee recommends support from the Government for the 
provision of graduate facilities in. Forestry. It further recommends that 
industry be asked to co-operate by providing field projects to give students 
an opportunity to do field research during the graduate course.” 
Reports 

“The Isolation and Fract 


Sitch. Paper presented at the An 
of the Canadian Pulp & Paper Association, Montreal, January 26-28 


1949. 
“General Review of the Industrial Utilization of Waste Sulphite Liquor,’ 
H. Borden Marshall. Summary of an address presented to the Advisory 
Committee on Forestry, Research Council of Ontario, at Port Arthur 

on Vay 2, 1947: | 
“Detection of Fires by Radar, Ray Johnston, H. R. Soaythae i: Wilhelm 
R.C.O. Report No. 4-3-50, April, 1950. | 
“Fire Fighting Manual,” prepared by Q. F. Hess with criticism by H. W 
Green andow Rit. ORG@1O” Report Noma 2) April, 1950. | 

| 


ionation "ol Winite @bircs Holo-Cellulose,” D. A) 


nual Meeting of the Technical Section 


( 
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ADVISORY COMMITTEE ON INDUSTRIAL RESEARCH ~ | 


Chaitman: Mrs @e Aw bollocs | 
a 


Business succeeds in proportion to 
able among its personnel. Therefore, ‘f Ontario business is to develop b 


‘ts own efforts and ingenuity, it needs research, and the utilization of th 
knowledge research can bring. When research plays a part in the thinkin 
and activities of any business, there is a situation of continually improve 
knowledge, and progress becomes almost automatic. In the past, Canadia 
pendent upon U.K. and U.S. research developmen 
and now is the time when realization of the vital place of research, in th 
progress of all industry becomes the “spring-board” from which industri 


Canada and Ontario can advance by its own efforts. 


business has been too de 


Therefore, the activities of the Advisory Committee on Industri 
Research become reasonably specific. The main purpose has been to hel 
the Industrial Research Services Department of the Ontario Reseatc 
Foundation serve the needs of industrial Ontario. The Committee actual 
becomes a public Relations Department of the Research Services Depa! 
ment, operating somewhat as follows: 


(a) Selling the idea and spreading the knowledge of research, 
one of the most important phases of its activities, to Ontario busines 
(b) Spreading knowledge of Ontario Research Foundation s€ 


vices and facilities. 
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(c) Aid Industrial Research Services Department in establishing 
policies concerning relations with smaller manufacturers. 


(d) The members can aid Industrial Research Services Depart- 
ment personnel in their contacts. This applies to Field Service men, 
and their relationships with managers of business organizations, and 
with other personnel, in speaking engagements at Service Clubs, 
Chambers of Commerce, etc. The Committee members should keep 
the Research Foundation’s activities in mind, in all their personal 
business contacts. 


The activities of the Industrial Research Services Department have 


grown rapidly, and from a business man’s point of view, it would be in- 


teresting to understand the relationship which presently exists between the 


potential volume of research activities, which could come from the 15,000 
companies in the Province of Ontario, and the capacity for research work 
at the Foundation. During the year some 2,316 separate companies have 


addit 
Brockville; Mr. W. J. W. Reid, President, Otis Elevator Company Limited, 
Hamilton; Mr. Lorne C. Anderson, Ontario Paper Co. Limited, Thorold; 


made use of the facilities of the Department on 3,250 occasions and in about 


28% of the cases laboratory work was required for which the company paid 
the cost. 


From the above can be gleaned a pattern of activities which are carried 


on by the Advisory Committee on Industrial Research. As the Committee 
progresses, its activities will become more and more specific, and, as a result, 
the Committee will be able to render a better service. 

| # . 


During the year the scope of the Commitiee was broadened by the 
ion to membership of Mr. T. W. Brackinreid, Phillips Electrical Works, 


R. W. Keeley, President and General Manager, Bendix-Eclipse of 


Canada Limited, Windsor; Mr. D. W. Stewart, Jr., Renfrew; and Mr. J. N. 
Swinden, Great Lakes Lumber and Shipping, Ltd., Fort William. The busi- 
qess judgment and breadth of contact that these men bring to the Com- 
nittee makes a valuable contribution. 


To enlarge the contact with the thousands of small businesses through- 


Dut Ontario, an active Publicity Committee, under the Chairmanship of Mr. 
-orne S. Campbell, has been working during the year and 2 program has 
seen designed to use the best of the modern advertising techniques to bring 
N@tesearch in the Province to the attention of the industries that might best 
venefit from them. 


The Industrial Research Services Division of the Foundation has been 
ily enlarging its work. The organization has proved itself to be sound 
nd, though the staff is working under some pressure, the service has been 
‘tompt and completely satisfactory. Discussions during the year have in- 
tcated the need of a Vitamin Assay Laboratory and an Applied Physics 
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Laboratory. During the year additional facilities in the field of Statistic 


Quality Control has been added to the services offered by this Division ¢ 
| 


the Foundation. . 

A group research in the canning field has been in progress this yea 
This largely developed through the personal activity of one of the Commi 
tee members, Mr. H. L. Bemis. The project in itself is complete, but tk 
work has indicated a much wider field of endeavour. | 

Close co-operation has been maintained with the Canadian Manufa 
turers’ Association, particularly the Ontario Division. The Committee hay 
been invited to take an active part in the C.M.A. Annual Conference i 


\ 
| 
| 
May, 1950, when it is hoped a complete report of the activity of the Cor 
| 
| 
| 
| 
| 


mittee will be presented to the Industrial Research panel. | 


ADVISORY COMMITTEE ON MINES, MINERALS 
AND METALLURGY 


Chairman: Mr. N. F. Parkinson 


4 


The work of the Committee throughout the year has been conducti 
along lines designed to encourage research work having immediate prospe: 
of practical application in the development of the Province’s natural 1. 
sources rather than to promote in the first instance fundamental researc. 


| 


The chief activities carried on under this general policy were as follow 
| 


Wire Rope Testing Machine : 
This work supported by Council funds and carried out under t! 
direction of Dr. Ellis in the Research Foundation, has been proceeded wit 
throughout the year. While there is much work yet to be done during tl: 
year, the data obtained to date have indicated that valuable information m) 
eventuate with continuance of research. Generally speaking this year’s wo; 
has been carried through with a view to establishing standards or curves : 
be used as comparisons as against the performance of ropes where otk 
factors than loading and work imposed on the rope passing over the shea 


or idling pulley, lead to their ultimate failure. 


Considerable information has been gathered from this work which v| 


appear in the more detailed report being prepared by Dr. Ellis and | 


} 


associates and it is planned during the next and succeeding years of this we: 


to introduce other factors, such as corrosive elements, from which compa 
tive information with the basic data already collected, will be possible. — 


[ 


It is interesting to note in this connection that an Empire Symposit 
of papers on Hoisting Rope Practice, is being held in London, Eng., towa 
the end of 1950 at which papers from England, Africa and Canada will 
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presented dealing with practices and experience in those countries and per- 
formance of wire ropes used for mine hoisting purposes. 


The Ontario Mining Association is presenting a paper on “‘Hoisting 
Rope Practice in Ontario Mines” and with that paper is going forward a 
short article describing the test apparatus provided by the Research Council 


of Ontario and now operating in the Ontario Research Foundation labora- 
tories. 


The Committee is happy to report further that after consultation with 
Dr. Speakman and Dr. Ellis, it seems assured that a member of Dr. Ellis’s 
staff will attend the conference and will take with him later and more com- 
prehensive description of the work being done on the rope testing machine 
with results as available up to perhaps the end of June. It would seem 
highly important that the Research Foundation investigators engaged in 
this work should keep abreast of similar work being carried on in other 
mining areas and a symposium arranged under the auspices of the Joint 
Committee of the British Iron and Steel Research Association, The Institu- 
tion of Mechanical Engineers, The Institution of Mining Engineers and The 
Institution of Mining and Metallurgy, will offer an excellent opportunity 
for contacts of this nature. 


An exact duplicate of the machine built under the auspices of the 
Research Council has been constructed by one of the larger oil companies 
here and is similarly operating in the accommodation of the Research 
Foundation, with a view to examining the effectiveness of different types of 
lubricants used for hoisting ropes. The parallel results to be obtained from 
this operation along with the results from the direct Council authorized 


-tesearch, will be very valuable. 


Ferrous Metallurgy 


The general program of work in the field of ferrous metallurgy has 
been continued at the Ontario Research Foundation. Possible methods for 
reducing coke consumption in Canadian blast furnaces by the use of electric 


smelting equipment have been investigated. Work has been started in con- 


nection with processes for converting blast furnace dust and finely divided 
iton ores into lump form in order that these materials may be charged into 


a blast furnace and treated effectively. 


Various methods of producing sponge iron as a substitute for scrap 


tron have been looked into. The Wiberg-Soderfors process investigated 
in Sweden on Canadian ores. The group research has continued on the 
| 

tunnel kiln project for producing sponge iron. 


The work contemplated on the commercial production of sponge iron 


_as referred to in “Iron Age” of February, 1949, and financed originally by 
the steel industry and by funds recommended by the Research Council, has 
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been unfortunately delayed in starting due to a fire that destroyed the brick 
kiln where the reduction work was planned to take place. Delivery of the 
necessary equipment for the rebuilt brick kilns was held up and, as a result, 
this work will not now begin until April or May of this year. 


Spectrographic Studies 


{ 
Dr. Hawley, who is in charge of this work which has been supported | 
by the Research Council, has already made certain interim reports. Basic | 
feature of the work is determination qualitatively and quantitatively of the 
presence of minor quantities of rare metals in ores by use of the spectro- | 
staph. If a practical method of utilizing the spectrograph can be worked 
out for this purpose it may have fairly wide application and be of economic 
importance since many ores contain small quantities of other metals difficult 
to isolate and difficult to determine as to quantity, in ordinary ways. For 
example, the Sudbury ores containing largely nickel and copper, contain 
also some eight or nine other metals in such minute quantities that they are 
incapable of assay ahead of time and yet their recovery has economic signifi- 
cance. Such metals include the platinum group metals, gold, silver, etc., 
and the value of all of these may only amount to about one-quarter of a cent 
or less per pound of nickel produced. Nevertheless individually some of 
these metals as indicated have economic importance and their determination 
beforehand will aid greatly in the determination of the method of eventual, 


separation to be adopted. 


Temperature Gradients in Ontario and Quebec | 


Here certain work was carried out under the auspices of Professor 

A. D. Misener and covered in an article published in the C.I.M.M. Bulletin, 
during the year. The imminence of deep mining in Ontario makes tt | 
important that conditions to be met with as to temperature at the lower levels | 
may be determined with some degree of accuracy. | 
t 

Radioactivity of Rocks and Structures | 
Professor Wilson of the University of Toronto, has done a great deal of | 
work with a view to tieing in the relationship of radioactivity of our rock 
structure and rock temperature and ore deposition. The Research Council, 
of Ontario has assisted to some extent the carrying on of this work which | 
has been reported in a number of articles already published by Professor. 
Wilson and others working with him. 


Polarographic Analysis of Alloys | 


Some assistance was provided to Professor Graham of McMaster, 
University, for the conduct of some work in this field. Some progress has: 
been made in the determination of aluminum in the important die-casting 
alloys and towards the development of a method for the determination of 
titanium in steels. 
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vomiew lines of activity are under consideration —_ the first is a joint 
project with industry and looking to the use of the supersonic or mechanical 
wave in the non-destructive testing of wire rope. Both the committees 
appointed by the Government of Ontario following a serious hoisting acci- 
dent that occurred some years ago, at one of the Ontario mines, recommend- 
ved strongly that efforts be made to determine if possible changes taking 
/place in the rope during service and with a view to anticipating failures. 
Certain work is already under way on this type of testing sponsored and 
being paid for by the Ontario Mining Association who have now invited 
the Research Council of Ontario to join with them under that section of the 
Act which permits joint financing of research projects with industry. 


! The second has to do with determination of the temperature of deposi- 
tion of minerals in ores, with a view to facilitating the search for orebodies 


underground. It may be that some assistance will be recommended for that 
work during this year. 


i 


) Reports 


| | “Summary Report on Spectrographic Research,” J. H ‘Hawley. RCO: 


| Report No. 8-3-49. 
: “Absorption of Alpha Rays in Thick Sources,” J. Beharrell. Transactions 
| American Geophysical Union, vol. 30, pp. 333-336, 1949. 


“Temperature Gradients in the Canadian Shield,” A. D. Misener. Canadian 
Institute of Mining and Metallurgy Bulletin, vol. 42, pp. 280-287, 1949. 


“Temperature Gradients in Ontario and Quebec,” A. D. Misener, L. D. G. 
| Thompson. Canadian Institute of Mining and Metallurgy, Transactions, 
| vol. 53, 1950. (Preprinted for Annual General Meeting, April, 1950.) 


“Radioactivity Measurements in the Kirkland Lake PAteaneOntario,. # lean 


Slack. American Geophysical Union, Transactions, vol. 30, pp. 867-874, 
1949. 


“An Extension of Lake’s Hypothesis Concerning Mountain and Island Arcs,” 
J.T. Wilson. Nature, vol. 164, pp. 147-148, 1949. 


“Some Major Structures of the Canadian Shield,” J. T. Wilson. Canadian 


Institute of Mining and Metallurgy, Transactions, vol. 52, pp. 231-242, 
1949. 


“The Origin of Continents and Precambrian History,” J. T. Wilson. Royal 
Society of Canada, Transactions, vol. 43, pp. 157-184, 1949. 
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ADVISORY COMMITTEE ON INDUSTRIAL WASTE 
Chairman: Prof. A. C. Plewes 


Pe Lhis group has continued its activity for the session 1949-50 in an 
dvisory capacity, and has sought for the solution of the problem involving 
1€ disposal of milk wastes from plants located in the Province of Ontario. 
uring the year several industrialists have been contacted and it is expected 
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that five new members will soon be added to the committee. In the mean- 
time, A. C. Plewes has been appointed acting head of the committee until 
a permanent chairman can be chosen to replace the late E. T. Sterne. 


f 

It has become apparent during the last year that the solution of the 
problem will be difficult because of the size of the various plants associated 
with the milk industry. Preliminary studies of the problem were carried out 
‘n the summer of 1948 and. were continued in 1949 by N. D. Woollings, 
It was obvious that the ultimate solution of the problem would involve some 
chemical or biochemical method of attack, and various tests were carriec 


out in the Department of Health Laboratory on Richmond Street. 


The study of the milk waste problem indicated two methods of attack) 


(a) aerobic; (b) anaerobic. : 


Small scale laboratory and pilot-plant experiments were performed tc 
check the merits of each method. It was found that the treatment of wastt 
milk with trickling filters in the presence of air and aerobic bacteria gaw 
effluent liquors that could be safely discharged to a stream or body of water! 
This type of unit, however, is most suitable for large volumes of waste pro 
ducts and requires frequent cleaning and considerable supervision. In con, 
trast, method (b), the digestion of waste in absence of air and in the pre: 
ence of anaerobic bacteria was an alternative choice. In general, it wa 
found that the capital cost of this unit was greater per gallon of waste liquo 
treated. The effluent liquor, in addition, was less desirable than its aerobi 
counterpart and required final processing in a tile drainage bed befor 
absorption in earth. However, this reaction might be carried out succes: 
fully in much smaller installations, and much less supervision would be rt 
quired for its operation. It was thought desirable, however, to complet 
the studies quantitatively so that accurate cost data could be made availabl 


for various sized plants. | 
| 
It was believed wise, therefore, to design larger units and find location! 
for operation where the waste from a plant might be treated. It was the 
suggested, by this committee to the Research Council, that ($20,000 § 
appropriated for Berry and his associates for one year’s operating expense 
During the coming year this group plans to instal and operate a 2,0 
gallon-per-day anaerobic digester at Rutherford’s Dairy near Toronto, ar 
an aerobic unit of the same capacity at one of the plants near Caledonia © 
Western Ontario. The results from the operations of these two pilot plan 
would give valuable operating data as well as checking the research resu_ 


on an operational scale. 
} 
The Committee are studying the wider problems of disposal of indu 
trial waste in the Province. In co-operation with the other advisory reseat’ 
committees of the Council and industry, the Committee hopes to investige 


other problems in the same way in which the milk waste problem has be 


studied. 


[ 32 | | 


The Committee has worked closely with the Sanitary Engineering Divi- 
sion of the Provincial Department of Health. They are of the opinion that 
the research and development facilities of the present laboratories should be 
more adequately housed and be expanded to provide for the work which 


will be required to develop adequate waste treatment methods and bring 
these into use in the Province. 


Reports 


“Progress Report, Milk Waste Research,” September 1, 1948 to November 15, 
19595 ND. Woollings. 


ADVISORY COMMITTEE ON HIGHWAYS RESEARCH 


Chairman: Mr. W. S. McKay 
Secretary: Mr. H. N. Lamont 


In 1948 the Advisory Committee on Highways Research made two 
recommendations: (a) that a Highways Research Library be established; 
(b) that a highways research program be undertaken. 


Research Program 


Implementation of the second recommendation has been carried out 
principally through the Department of Highways staff and laboratories. 
Research work has been undertaken on seven projects, namely: 


Supporting value of subgrade soils and base courses 
Soil classification 

Granular inventory 

Durability of aggregate 

Design of bituminous mix 

Traffic paint 


Frost action 


Supporting Value of Subgrade Soils and Base Courses. — During 


_ tecent years highway and airport engineers have become increasingly aware 


of the need for scientifically determining the thickness of pavement and 
base course for any given wheel load. Most engineers agree that the greatest 
factor affecting this design is the supporting value of subgrade soils. A 


_ study of all laboratory and field testing methods led to the conclusion that 


the best method of approach was to perform plate bearing tests on various 
types of pavement base course and subgrade under actual field conditions. 
All laboratory testing of samples has been completed. Statistical analysis 
of all test data is proceeding satisfactorily. When this data is complete it 
is expected that preliminary design recommendations can be made. 


Soil Classification.—There are an unusually large number of complex 


and varied soil types in the Province. In order to assemble and use the soil 
data to best advantage it becomes necessary to identify and name the various 
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soil types and to observe the toad performance of each soil type. This: 
procedure will permit an orderly cataloguing of soil data, the transfer of soil 
‘nformation from one locality to another, materially reduce future field and. 
laboratory testing and permit non-technical personnel to use soil data much | 
more readily. Although this work 1s a relatively slow process, satisfactory 
progress has been made during the last two years. It will be possible to, 
apply the results of this research in the near future. | 


Granular Inventory.—In some areas of the Province the sources of 
granular material have become practically exhausted. In others the quality 
of aggregates has resulted in poor pavement performance. Before further 
construction is undertaken in these areas, a detailed granular inventory would 
be an invaluable asset. Fairly extensive field and laboratory investigations 
have been conducted, but during the past year this work has been curtailed 
due to lack of personnel. However, activities in this project will be: 


! 


materially increased in the near future. 


1 


Durability of Aggregate.—In several sections throughout the Province, 
the use of certain aggregates has resulted in poor pavement performance.) 
The problem is to detect the deleterious aggregate, then to set specification 
limits for suitable materials and finally to discover possible treatments which: 
will permit the use of inferior materials. During 1948 a considerable 
amount of work was done on this project but no definite conclusions were 
reached. During the past year work has been temporarily discontinued due 

Design of Bituminous Mix.—During recent years traffic volume anc 
wheel loadings have increased greatly. Pavements on some densely travellec 


y 


to lack of personnel. 


highways and airports have shown signs of distress due to lack of stability, 
In some areas of the Province the use of previously considered inferio} 
materials would be desirable for economical reasons. Hence it does appea| 
necessary to obtain a method of determining the stability of bituminou 
mixes. A thorough study of bituminous pavements of various ages has beer 
started to obtain fundamental information as to the physical properties abit 
the effect of climatic conditions upon these pavements. Extensive labora 
tory testing of pavement samples is proceeding at Queen’s University and a 
the Highways Laboratory in Toronto. The second phase of this projec 
consists of the design of bituminous mixes. Based upon a study of newl. 
constructed pavements, a procedure for preparing laboratory samples wa 
established. These samples are tested for stability by means of the Trixie 
shear equipment. Work performed to date has been confined to conductin 
tests with various types of equipment and determining the proper testin 
procedure. | 


Traffic Paint.—The use of traffic paint for dividing highways into lane 
has greatly increased, particularly since the war. The following probler 
relating to traffic paints have been apparent to the highway engineers 1 
some time: (a) paints as delivered have had a wide range of consistency) 
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(b) settlement of paint in storage has caused mixing and loading problems; 
(c) some application problems have been introduced by the use of glass 
beads of either the overlay or pre-mix type; (d) field performance such as 
discoloration, bleeding on bituminous pavements and traffic abrasion has 
varied considerably with different paints. After a thorough study of various 
paint testing methods and specifications it was decided to perform field ser- 
vice tests and to conduct physical laboratory tests. These tests are under way 
and certain tentative observations have been made. With the information 
obtained from this work and from further work which is planned, it is antici- 


pated that a satisfactory traffic paint application will be prepared in the near 
future. 


Frost Action.—The seriousness of frost action may be observed every 
spring in a large percentage of roads throughout the Province. Not only 
are the maintenance costs excessive but motorists suffer considerable incon- 
venience due to the unfavourable road conditions. It is generally agreed 
that for design purposes the following data should be obtained: (a) tempera- 
tures and moisture contents of subgrade soils during freezing weather; 
(b) the degree to which various soils are susceptible to frost action under 
normal design conditions; (c) various methods of treating soils by frost 
action. Detailed studies at locations where frost heaving has been recorded 
have been carried out. By correlation of water table functions, soil tempera- 
tures and moistures, soil types, and the extent of frost heaving, fundamental 
data will be obtained that will aid considerably in future design problems. 


Highways Research Library 


As yet, the Committee’s first recommendation that a complete High- 
ways Research Library with a full-time librarian should be established and 
through this library a research extension or information service be set up, 
has not been realized. The Committee feels that this is a basic necessity in 
connection with any self-respecting research program. The recorded results 
of the research of others must be readily available for research workers. 


Indifference to the Importance of Research 


The Highways Committee is concerned at the general indifference to 
the importance of research. No mention of an allocation for research has 
been made in the comprehensive five-year program of highways construction 
and maintenance that has been announced by the Government. In the 
United States, 2% of the Federal grant for highways is ear-marked for 
tesearch. In Ontario, present highways research expenditure is about 1/20 
of 1% of the amount spent. Lack of trained personnel and financial sup- 
Port for the training of personnel also hampers the conduct of a really 
comprehensive research program. 


| Reports 


“An Attempt to Control Snow Drifting by the Use of Elevated Inclined Snow 
Fence, C. Praser, R-C.O. Report No. 5-2-49. 
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ADVISORY COMMITTEE ON SOILS RESEARCH 
Chairman: Dr. H. B. Speakman 
Secretary: Mr. L. J. Chapman 


The Soils Committee during the year has not been particularly active, 
The programs going forward at the Ontario Agricultural College, and at 
Vineland, as well as by the Department of Lands and Forests and the 
Ontario Research Foundation have all been progressing in a satisfactory 
The monograph on a physiographic survey of Southern Ontaric 


manner. 
being prepared by Mr. Chapman is in the hands of the printer, and shoulc 


be available for distribution toward the end of 1950. Plans are under am 
cussion and will be presented to the Committee at an early date for the 
extension of this physiographic survey to Northern Ontario and for it: 

| 


further development in Southern Ontario. 


The work on climatology has continued. Through co-operation with 
the Meteorological Services of the Department of Transport and the Arctiv 
Institute, it was possible to extend some of the work outside of the Provina 
and as far north as the Arctic Circle. | 


Research in the field of microbiology particularly as related to Soils ha 
been developing in the Province, especially in the Department of Bacteri 


ology at the Ontario Agricultural College. | 


| 
Plans are taking shape and will be presented to the Committee covetin 
a more comprehensive plan for the classification of research data on Soil: 


| 


to make such material more readily usable. | | 


The Soil Survey that is being conducted by the Department of Agricu 
ture within the Province through the Soils Committee, at Guelph, is cor 
tinuing its work and to date eleven counties have been completely covere' 
with published maps and reports outlining the result of the survey, while fc 
more than 30 counties the field data is complete and maps and reports at 


being prepared. | 


ADVISORY COMMITTEE ON AERIAL SURVEY RESEARCH | 
Chairman: Prof. K. B. Jackson | 


Photographic surveying has been practised in Canada for over | 
years and these methods developed by the late Dr. Deville as Survey: 
General for mapping the mountainous areas in the West are still in us) 
though somewhat modified by improvements in photographic materia | 
cameras, plotting instruments and means of transport. Equipment at! 

| 
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i 
} 


techniques in photographic surveying on the ground have remained rela- 
tively simple due largely to the ease with which the location of 
station and the orientation of the camera may be determined, 
to the limited scope of this method of surveying. Since the ca 
the air the problems involved have multiplied with every ne 
and with every effort to increase accuracy and reduce costs. 


the camera 
and in part 
mera took to 
w application 


The perfect map cannot be produced by matching vertical photographs 
in a mosaic, tracing the required detail and ornamenting the remainder with 


conventional signs. The problem of combing a series of perspectives 


obtained from unknown points in space with unknown orientations to pro- 


duce a plan of an irregular terrain at a predetermined scale is complicated. 
One can only admire the optimism of those who tackle the problem, and the 
ingenuity of those who solve it even approximately. 


Photogrammetry, as this problem is called, is a comparatively new science 
which has been greatly benefited by parallel developments in photography 


and optical instruments. It is a very fruitful field for research and develop- 
ment. 


In the general field of aerial surveying much work must be done. With 
respect to Committee work completed to date and in progress, the following 
are the major problems in hand: 


1. Mr. Rooney of Photographic Survey Corporation submitted a 
report on some comparative experiments in photo geology. This report 
was subsequently published in Photogrammetric Engineering. 


2 The Ontario Department of Lands and Forests submitted the 
problem of devising an aid for land float planes on “glassy water.” 


Preliminary investigations on this problem were made in the optical, 
sonic and supersonic fields but without success. In April, 1949, experiments 
were commenced on the conversion of a wartime radio altimeter for this 
purpose. In September the prototype was tested and then permanently 
installed in one of the Provincial Air Service planes. Tests have been 
carried out as weather permitted at Sault Ste. Marie with generally satis- 
factory results. The pilots report that with the device they can land on a 
much smaller lake than they would attempt landing on without it. Tests 
on ice and snow have been similarly successful. At present a second plane 
is being equipped and a technical report on the conversion and calibration 
details has been completed. 


3. Work on transparencies and stereoscopes is in progress. 


A light table has been designed and constructed. It provides adequate 
and uniform flickerless illumination without any appreciable rise in tempera- 
ture of the working surface. 


Densitometric measurements are being made of a series of transparen- 


_ cies supplied by the Air Survey Division of the Department of Lands and 
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Forests, to determine the optimum density range for the best interpretation 


of detail. 
! 


The best form of the stereoscope for use with transparencies is under 


consideration. 
| 


ADVISORY COMMITTEE ON AGRICULTURAL RESEARCH 
Chairman: Mr. C. F. Luckham 


One meeting of the Agriculture Committee was held November 17th, | 
1949, Several problems are being surveyed that will be brought to the | 
attention of the Committee later. Some of these problems have arisen in | 
connection with the activities of other research advisory committees. Though 
the Committee has not pursued any special problems, close contact has been | 
maintained with the research work that has been going on at the Ontario 
Agricultural College at Guelph. A number of the graduates of the Ontario | 
Agricultural College have taken advantage of the scholarships of the | 


Research Council. 


Government sponsored and supported research and investigation in | 
agriculture are being done at several centres in the Province. Under the 
Dominion Department of Agriculture, Experimental Farms Service, expert- 
mental stations are operated at Ottawa, Harrow, Delhi, Smithfield, and 
Kapuskasing. The Dominion Science Service has laboratories at Ottawa, | 
Harrow, Chatham, the University of Western Ontario, St. Catharines, | 


Vineland, and Belleville. | 


The agricultural research program of the Ontario Department of 
Agriculture is centred in four branches: (1) The Ontario Agricultural 
College; (2) The Ontario Veterinary College; (3) The Horticultural | 
Experiment Station, and the Horticultural Products Laboratory, both at 
Vineland, and (4) The Farm Economics Branch, at Toronto. Some | 
experimental work also is being done at the Western Ontario Experimental 
Farm, Ridgetown, and the Agricultural School at Kemptville. 


The projects under study include problems ranging all the way from | 


those of land use and soil conservation, through horticultural and field crop | 
breeding, production, and improvement, insect pests and diseases control, 
weed eradication, livestock and poultry breeding, feeding and management, | 
animal diseases, storage and processing of fruits and vegetables, to actual | 
costs of production studies of both livestock and crops. | 


| 


Some of these research problems are of a kind requiring continued | 
study over a period of several years; some are of such a nature that the 
required answers may be found in a shorter time of one or two years, Of 
even a few months of intensive field and/or laboratory study. 


a 


Most of these problems, however, are being investigated because they | 
have been encountered in, or are related to, practical farm operations. They 


| 
| 
[38 | | 


@re problems for which we do not have the answers, and for which the 
information is urgently needed. 


Agricultural research has become increasingly complex and difficult 
with the aging of the industry, and its continual need for adjustment of 
Practices to suit changing conditions. Few are the opportunities to-day, 
for one research worker by himself, to make a phenomenal discovery or 
achievement in agricultural research. (Most, if not all, of the easy problems 
have been solved.) The agricultural problems with which we are faced 
to-day are mostly of a kind requiring the combined and concentrated efforts 
of several research specialists, working together within a co-ordinated plan 
or program, for their satisfactory solution. Recognition of this important 
principle has led to the development of the “group research projects” which 
are organized and conducted under the direction of committees of specialists, 


representing the various interests and the scientific and technical departments 
involved in the study. 


Examples of this trend toward the co-operative approach, are the 
Legume Research Committee, the Potato Scab Research Committee, and 
the Tree Fruits Pollination Committee. In each case, the committee per- 
sonnel includes specialists from the Dominion Experimental Farms Service, 
the Dominion Science Service, and as well, specialists from the Provincial 
Experiment Stations, and from several departments of the Ontario Agricul- 
fal College. The Potato Scab Research Committee also includes in its 
personnel a member of the faculty of the University of Western Ontario, 
who has been working on the potato scab problem. 


The most recent addition to the research facilities of the Ontario 
Department of Agriculture is the new, splendidly equipped Horticultural 
Products Laboratory at the Horticultural Experiment Station, Vineland, 
just completed during 1950. With a staf giving full time to research, 
ifteen projects are under way on storage and processing problems with 
‘tuits, fruit juices, and vegetables. This laboratory is situated ideally, being 
n the heart of the Niagara fruit district, where an abundance and variety 
of fruit and vegetable crops are available to provide material for year round 
nvestigation. Further, this laboratory, being on the grounds of the 
experiment Station, with its other laboratories, and within 10 minutes 
itive to the Dominion Laboratory of Plant Pathology at St. Catharines, and 
vith its work closely co-ordinated with that of the Horticultural Department 
sf the Ontario Agricultural College, enjoys all the advantages of collabora- 


ion of groups of specialists in the horticultural and allied fields. 


___A preliminary listing of the agricultural research projects being done 
a the four branches of the Ontario Department of Agriculture has been 
ompleted, and is now in the course of a second revision. 


The Ontario Research Foundation has begun research into the utiliza- 
ton of agricultural products. The opportunity for contact with the other 
Ctive research divisions in the Foundation should provide a helpful 
timulus. 
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APPENDIX I 


STATEMENT OF EXPENDITURE 
For the Year Ended 31st March, 1950 


ADMINISTRATION: 

I Orr ed Fi iw ye $ 11,507.64 
ae AS 9 Ee a oan ey 2 

ee ee ee : 4,364.61 
oe 19°087107 
tt See et ee ee ee 48,995.00 


GRANTS AND PROJECTS: 


Ontario Research Foundation 


MR CD eM ater ti wt we, $13,628.62 
M@eeectrous Metallurgy 0 24,146.53 
Bee oon a memeen a ey Ty 30,278.53 
Me erOgraphy were et 16,179.11 
Bemood * Chemistry 22 23,034.10 
_ Utilization of Agricultural Products _. 3,951.23 
Industrial Research Services DIS 7a 


| ————_ 162,405.23 
University of Toronto 


Bisneties and Wildlife — 17,500.00 
yb) WASTES |G SI Sa 8,000.00 
| ee 25 500100 
Royal Ontario Museum of Zoology 
Weisheries and Wildlife .. 10,500.00 
ee 1050000 
McMaster University 
Mes ee 5,800.00 
ony | Se eee 2,000.00 
Meecvic Chemistry 0 650.00 
Bee manalysiss 550.00 
Rae ger a 9,000.00 
Queen’s University 
orcs! a 4,850.00 
Nmepectrographic Studies 45220, 00 
| Worest Regeneration _...... 1,400.00 
MEE OLOOV 08 2,900.00 


| ee sian 
University of Western Ontario 


Washeries A Ae 7,200.00 
| —_——_——— 7,900.00 
Department of Health 
Mastek peewee 11,980.82 
—— 11,980.82 
239,886.05 
meer RESEARCH... sss Pst | a 25,500.00 
$334,369.02 
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APPENDIX II 


SCHOLARSHIP AWARDS — 1949-50 


Name 


Anderson, D. V. 
Batzold, J. S. 


Bennett, Miss W. C. G. 


Bromley, D. A. 
Burns, C. A. 
Carman, G. M. 
Chapman, J. H. 
Chung, send. 
Crosby, D. G., ke. 
Douglas, R. J. 
Duncan, J. W. L. 
Dunn, D. W. 
Duret, M. F. 
Evans, Miss D. H. 
Forsyth, F. R. 
George, J. D. 
Godfrey, H 
Griffiths, H. D. 
Harrower, G. A. 
Harvey, J. D. 
Heimpel, A. M. 


limes) 
Howell, W. E. 
James, D. H. 
Lillie, A. B. 
McCombie, A. M. 
McDonald, C. C. 
McElcheran, D. E- 
MacKenzie, I. K. 
McKnight, T. S. 
McLauchlan, T. A. 
McMullen, C. C. 
Maxwell, J. A. 
Miller, R. J. 


Scholarship University 


University of Toronto 
University of Western Ontario 


Queen’s University —- 


University of Rochester 
Queen’s University meee 
lowalState Wnivetsitysc =e 
McGill’ University... =e 
University of Toronto === 
Stantord Univetsity = == === 
Ontario Agricultural College —_ 
University of Loromte, ss 


Massachusetts Institute of Technology 


University of Toronto 


@ueen’s, University ee 
University of 1 crontoy= =e = 


University, of: Lcronto = eee 


University of Toronto _ 


McGill) Wniversity= 22 = = ae 
McGill@ University, = 
Ontario Agricultural College _ 


University of California 
pravele Grane 


University of Toronto 


University of Minnesota 


Queen's University wee ee 


Rice Institute 


University of Toronto 


University of Western Ontario 


McMaster University ee 
University of British Calne 
Queen’s University _ 
University of Toronto 
McMaster University 
McMaster University 


McMaster University 
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Award | 
$1,000.00 


1,000.00 | 


- 750,00 


750.00) 
750.00 | 


750.00. 
750.00. 
750.00 
900.00: 
750.00 
750. 00 
750. 00) 
900. 00 
900.00 
750.00. 
750.00 
750.00, 
900. 00 
7 208 00 
750. 00 
900.00 


730.00; 
75.0C| 


750. oC 
750.0 
750.0 
900.06 
700.0 
750.0 
75.0.0( 
900.0( 


700.06 
750.01. 
750.01 
700.0! 


| mage, |. A. 

| Peirce, R. W. 
Mich, H. E. 

Slack, H. A. 

Smith, Miss F. I. 
Smith, F. D. 
“Snyder, oat 
Steenberg, N. R. 

| Strickland, K. P. 
Szabo, A. J. 

| Teghtsoonian, BE: 
Teichroew, D. 
‘Vallentyne, eee 
'Versteeg, J. 
Vittorio, ae 
Warren, Miss A. A. 
| Watson, H. A. 

: Wilson, D. G. 

| Whitaker, Miss J. F. M. 
Wolfe, Raymond 
Wolfe, R. I. 
Worsley, Miss B. H. 


| 
| 


1 
. 


Name 


Milne, I. H. 
Nixon, W. C. 


Scholarship University 


University of Toronto oe 


Gambridge University 
Rravel sGrintieee ac? 2 


MielViastecsWiiversity 220. eee. 
Vel asteraWintyersity mm.) ter wu 
MeMastersW niversity 222.2) ue 
Wntvetsityson toronto: 5. eee 
Wartvetsity OL@loronto ci. teens 
University of Rochester 
University of Western Ontario 
Meena niversity we. |) eee a 
University of Western Ontario 
IVeViaster Wnivetsity) = 2 ene 
nivetsity tol yLorontol. 1 lo) tok 
University of North Carolina 
pi@alemW) niversity stm. sens tote ee 
University of Western Ontario ____ 
Quectsul niversity 1s ee 
Maiversityeols loronto, eee 
Massachusetts Institute of Technology 
Oieenisme nivetsity, sm arses. letra 
University of British Columbia 
Winivetsity sol moronto, a. lene 
WHiversitvior Vorontol ss) ee 
Gambridge: University) eee 
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1,000.00 


750.00 
750.00 
900.00 
(EO O.00) 
750.00 
750.00 
750.00 
900.00 
750.00 
750.00 
900.00 
900.00 
750.00 
F000 
750.00 
750.00 


1,000.00 
1,000.00 


APPENDIX III | 


ADVISORY COMMITTEES | 
AERIAL SURVEY RESEARCH 


Main Committee: 


Prof. K. B. Jackson Applied Physics, University of Toronto | 
(Chairman) 
Mr. J. R. M. Austin. Austin Airways Limited | 
Mr. J. M. Bishop Ontario Dept. of Lands and Forests | 
Mr. J. A. Brodie Ontario Dept. of Lands and Forests | 
Menta jee hapiman Ontario Research Foundation | 
Dr. W. Clark Eastman Kodak Company, Kodak Park Work 
Dro sR. Derry Ventures Limited | 
Mr. W. J. Fulton Ontario Dept. of Highways | 
Dr. L. E. Howlett Physics, National Research Council | 
Mr. M. E. Hurst Ontario Dept. of Mines | 
Mr. W. J. Jackson Williamson Co. of Canada, Ltd. | 
Mr. R. N. Johnston Ontario Dept. of Lands and Forests | 
Mr. D. N. Kendall Photographic Survey Co. Ltd. | 
Niitow bab slWosee Abitibi Power and Paper Co. Ltd. : 
Prof. O. J. Marshall Civil Engineering, University of Toronto | 
Prof. F. F. Morwick Soils, Ontario Agricultural College | 
Prof. J. E. Reid Electrcal Engineering, University of Toronto | 
Mr. A. H. Richardson Ontario Dept. of Planning and Development } 
Meso. Go smyth Ontario Dept. of Lands and Forests | 
Meetings: February 16th, 1950, Photographic Survey Co., Toronte 
Executive: | 
oe B. Jackson Applied Physics, University of Toronto | 
(Chine ! 
Mr. W. J. Fulton Ontario Dept. of Highways | 
MirsVier Ee rlurst Ontario Dept. of Mines | 
Mr. R. N. Johnston Ontario Dept. of Lands and Forests | 
Mr. D. N. Kendall Photographic Survey Co. Ltd. | 


Mr. A. H. Richardson Ontario Dept. of Planning and Development | 
Meetings: November 14th, 1949, 39 Queen’s Park, Toronto. | 


Photography: | 
Prof. K. B. Jackson Applied Physics, University of Toronto | 

(Chairman) 
Merah Austin Austin Airways Limited ) 
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Mr. J. M. Bishop 
Mr. R.N. Johnston 
Mr. D. N. Kendall 
Photogrammetry: 
Prof. K. B. Jackson 
(Chairman) 


Mr. K. H. Siddall 
Mr. L. G. Timpson 


| Prof. W. M. Treadgold 


Mr. J. G. Wilkinson 


Ontario Dept. of Lands and Forests 
Ontario Dept. of Lands and Forests 
Photographic Survey Co. Ltd. 


Applied Physics, University of Toronto 


Ontario Dept. of Highways 
Ontario Dept. of Land and Forests 
Civil Engineering, University of Toronto 


Photographic Survey Co. Ltd. 


AGRICULTURAL RESEARCH 


oe : 
Main Committee: 


Mr. C. F. Luckham 


(Chairman) 


‘Mr. Ken Betzner 
Mr. J. Gordon Blair 
Dr. H. D. Branion 


Prof. C. G. E. Downing 


Prof. E. H. Garrard 
Dr. E. S. Hopkins 


Prof. R. G. Knox 


Mr. Lawrence Kerr 


eA. L..MacNabb © 


Mr. M. H. McCurdy 
Dr. G. P. McRostie 
Dr. K. W. Neatby 
Dr. E. F. Palmer 


Mr. A. Pitt 

Mr. PF. W. Presant 
Prof. G. N. Ruhnke 
Mr. G. A. Schell 
Mr. J. C. Steckly 


Mr. W. G. Toner 
Me S. B. Trainer 


Norfolk Specialty Farms 


R.R. No. 2, Waterloo 
Niagara Brand Spray Company Limited 
Animal Nutrition, Ontario Agricultural College 


Agricultural Engineering, Ontario Agricultural 
College 


Bacteriology, Ontario Agricultural College 


Central Experimental Farm, Dominion Dept. 
of Agriculture 


Animal Husbandry, Ontario Agricultural 
College 

Chatham 

Ontario Veterinary College 

Cockshutt Plow Company Limited 

Field Husbandry, Ontario Agricultural College 

Science Service, Dominion Dept. of Agriculture 

Horticultural Experiment Station, Ontario 


Dept. of Agriculture 
Massey-Harris Company Limited 
Toronto Elevators Limited 
Research, Ontario Agricultural College 
Canada Packers Limited 


Western Ontario Experimental Farm, 
Ontario Dept. of Agriculture 


Charles Yeates & Co. Limited 


Silverwood Dairies, Limited 
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Mr. George Wilson 
Mir-oe Vis young 


Co-Ordinating Committee: 


Dr. H. D. Branion 


(Chairman) 


Prof. C. G. E. Downing 


Mr. George Wilson 
Dr. E. W. Hopkins 
(Advisory) 


Dr. K. W. Neatby 
(Advisory) 


Main Committee: 


Prof. J. R. Dymond 


(Chairman) 


Dr. A. M. Fallis 


(Secretary) 


Dr. H. Battle 


Dr. A. O. Blackhurst 
Dra@eLi Clarke 
Prof. A. F. Coventry 


ryt. WwW. Curran 
DraG. Dy rowle 
Dee Bee | icy 

Dr. W. J. K. Harkness 
Mr. L. Hughes 
Prof. F. P. Ide 

Dr. W. H. Johnson 
Mr. R. N. Johnston 
Dr. R. R. Langford 
Mr. H. H. MacKay 
Mr. K. M. Mayall 
Mr. W. Austin Peters 


| 
Fruit Branch, Ontario Dept. of Agriculture 


International Harvester Company of —- 


Limited 


Animal Nutrition, Ontario Agricultural Coll 


| 
| 
Agricultural Engineering, Ontario Agricultura 

College | 
Norfolk Specialty Farms | 
Horticultural Experiment Station, Ontario Depi 

of Agriculture | 
Fruit Branch, Ontario Dept. of Agriculture | 
Central Experimental Farm, Dominion Dep: 

of Agriculture | 
Science Service, Dominion Dept. of Agricultur 


| 
FISHERIES AND WILDLIFE RESEARCH | 
| 
! 


Zoology, University of Toronto 
Parasitology, Ontario Research Foundation 
Zoology and Applied Biology, University | 

of Western Ontaro | 
Ontario Federation of Commercial Fishermen 
Ontario Dept. of Lands and Forests | 
Zoology, University of Toronto | 
Biology, Queen’s University 
Ontario Dept. of Lands and Forests 
Zoology, University of Toronto 
Ontario Dept. of Lands and Forests | 
Northern Ontario Outfitters’ Assn. 
Zoology, University of Toronto | 
Zoology and Applied Biology, University « 


Western Ontario 


Ontario Dept. of Lands and Forests 

Zoology, University of Toronto | 
Ontario Dept. of Lands and Forests | 
Ontario Dept. of Planning and Development) 
Ontario Federation of Anglers and Huntets_ 
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Dr. N. W. Radforth Botany, McMaster University 


| 
| 
| 


_ Mr. Lester L. Snyder Royal Ontario Museum of Zoology 

Dr. W. M. Sprules Zoology and Applied Biology, University 
) of Western Ontario 

Dr. F. A. Urquhart Royal Ontario Museum of Zoology 


Dr. A. Emerson Warren Zoology, McMaster University 


Meetings: October Ist, 1949, McMaster University, Hamilton. 


| February 24th, 1950, Queen’s University, Kingston. 


) Executive: 

Prof. J. R. Dymond Zoology, University of Toronto 

| (Chairman) 

Dr. A. M. Fallis Parasitology, Ontario Research Foundation 
(Secretary) 

Prof. A. F. Coventry Zoology, University of Toronto 

ie F.E. J. Fry Zoology, University of Toronto 

Dr. W. J. K. Harkness Ontario Dept. of Lands and Forests 

Mr. R.N. Johnston Ontario Dept. of Lands and Forests 


Dr. A. Emerson Warren Zoology, McMaster University 
, Meetings: March 18th, 1950, 39 Queen’s Park, Toronto. 


Technical Session, 1949/50 


Dr. H. W. Curran Biology, Queen’s University 
| (Chairman) 
‘Prof. R. O. Earl Biology, Queen’s University 
Dr. C. D. Fowle Ontario Dept. of Lands and Forests 
Mr. W. Austin Peters Ontario Federation of Anglers and Hunters 
Meetings: February 24th and 25th, 1950, Queen’s University, 
Kingston. 


Research on Parasites and Diseases in Relation to Fisheries and Wildlife 


Dr. A. M. Fallis Parasitology, Ontario Research Foundation 
| (Chairman) 

Dr. C. H. D. Clarke Ontario Dept. of Lands and Forests 

DimeC. D. Fowle Ontario Dept. of Lands and Forests 

Dr. A. A. Kingscote Ontario Veterinary College 

Dae). F. A. Sprent Ontario Research Foundation 

Dr. F. A. Urquhart Royal Ontario Museum of Zoology 

Great Lakes Fisheries Research 

Mr. R. N. Johnston Ontario Dept. of Lands and Forests 

_ (Chairman) 


Se Blackhurse, = Ontatio Federation of Commercial Fishermen 


PAZ | 


Prof. J. R. Dymond 
Dre beekoe eet, 
Dr. W. J. K. Harkness 


Wildlife 
De Co Di Fowle 


(Chairman) 


Dr. H. I. Battle 


ibyeg Gs Jal, (Ble Gestae 
Prof. A. F. Coventry 
De Hew Gutran 
Dr. A. E. Warren 


Meetings: May 4th, 1949, 39 Queen’s Park, Toronto. 
July 30th, 1949, Queen’s University Biological Station, 


Chaffey’s Locks. 


Research on Plants in Relation to Wildlife 


Dr. C. D. Fowle 
(Chairman) 


Dra i) Ke lackness 


Mr. K. M. Mayall 
ie SEE Radforth 
Delon wooper 


Publicity 
Mr. K. M. Mayall 


(Chairman) 


Die OW: Radforth 


Dr. W. M. Sprules 


FORESTRY RESEARCH 


Main Committee: 


Prof. J. W. B. Sisam 


(Chairman) 


Dr. H. B. Marshall 


(Secretary) 


Mr. A. S. L. Barnes 
Mr. H. W. Beall 
Dr. John E. Bier 
Mr: G. Ga@osens 


Zoology, University of Toronto 
Zoology, University of Toronto 
Ontario Dept. of Lands and Forests 


Zoology and Applied Biology, University 
of Western Ontario 

Ontario Dept. of Lands and Forests 

Zoology, University of Toronto | 

Biology, Queen’s University | 

Zoology, McMastery University 


| 
| 
Ontario Dept. of Lands and Forests 


Ontario Dept. of Lands and Forests 


| 


4 


Ontario Dept. of Lands and Forests | 

Ontario Dept. of Planning and Development 
Botany, McMaster University | 
Zoology, University of Toronto 


| 
| 
| 
| 
| 


| 
| 
: 
| 
| 


j 
q 
{ 


i 


Ontario Dept. of Planning and Developmen, 


| 
\ 
Botany, McMaster University 


Zoology and Applied Biology, University 
of Western Ontario 


Forestry, University of Toronto 


Ontario Research Foundation ‘ | 


Ontario Dept. of Planning and Development | 


Dominion Dept. of Resources and Developme: 
Dominion Laboratory of Forest Pathlogy | 
Kimberly-Clark Corporation Limited | 
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mir. W. A: Delahey 
lemrot. C. G. E. Downing 


Prof. G. H. Duff 
Mir. T. L. Dunbar 
Prof. R. O. Earl 
Mr. D. A. Gillies 
Mr. J. H. Godden 
| Dr. O. Holden 


Prof. R. C. Hosie 

Col. J. H. Jenkins 

‘Mr. R.N. Johnston 
Maj.-Gen. H. Kennedy 
Mr. A. Koroleff 

(Mr. W. J. LeClair 

‘Mr. G. A. Ledingham 


(Associate member) 


Mr. A. P. Leslie 

Mr. D. A. Macdonald 
Mr. J. B. Matthews 
Me. T. A. McElhanney 
Prof. R. R. McLaughlin 
Mr. C.R. Mills 

Dr. M. L. Prebble 

Mr. K. O. Roos 

Mr. S. J. Staniforth 
eG. H. Tomlinson, II 
Mr. G. Tunstell 


Consulting Forester 


Agricultural Engineering, Ontario Agricultural 
College 


Botany, University of Toronto 
Consultant, Forest Utilization 
Biology, Queen’s University 
Gillies Bros. and Co. Ltd. 
Great Lakes Paper Company 


Engineering, The Hydro-Electric Power 
Commission of Ontario 


Forestry, University of Toronto 

Dominion Dept. of Resources and Development 
Ontario Dept. of Lands and Forests 
Consulting Engineer 

Pulp and Paper Research Institute of Canada 
Canadian Lumbermen’s Association 


National Research Council Regional Laboratory, 
Saskatoon. 


Ontario Dept. of Lands and Forests 

Dominion Dept. of Resources and Development 
Abitibi Power and Paper Company Limited 
Grimsby 

Chemical Engineering, University of Toronto 
Ontario Forest Industries Association 

Forest Insect Laboratory 

Booth Lumber Limited 

Staniforth Lumber Co. Limited 

Howard Smith Paper Mills Limited 


Dominion Dept. of Resources and Development 


Meetings: May 2nd-3rd, 1949, Prince Arthur Hotel, Port Arthur. 


/ 
Executive: 


Prof. J. W. B. Sisam 


(Chairman) 


Jr. H. B. Marshall 


_ (Secretary) 


Mr. A. S. L. Barnes 
Mr. R. N. Johnston 
Mr. J. B. Matthews 


October 5th-6th, 1949, “The Grove”, Arnprior. 


Forestry, University of Toronto 
Ontario Research Foundation 


Ontario Dept. of Planning and Development 
Ontario Dept. of Lands and Forests 
Abitibi Power and Paper Company Limited 
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Prof. R. R. McLaughlin | Chemical Engineering, University of Toronto 


Meetings: September 29th, 1949, 39 Queen’s Park, Toronto. | 
December 6th, 1949, 39 Queen’s Park, Toronto. 
March 31st, 1950, 39 Queen’s Park, Toronto. 


Fire Control: | 


Mr. J. B. Matthews Abitibi Power and Paper Co. Limited 
(Chairman) 

Mr. M. H. Baker Ontario Dept. of Lands and Forests 

Mr. A. S. L. Barnes Ont. Dept. of Planning and Development 

Mr. J. C. Dillon Ontario Dept. of Lands and Forests 

Mirn@ aE eldtess Ontario Dept. of Lands and Forests 

Mr. R. N. Johnston Ontario Dept. of Lands and Forests | 

Prof. A. S. Mitchell Forestry, University of Toronto 

Mr. James Ruxton Ontario Dept. of Lands and Forests | 

Dean J. W. B. Sisam Forestry, University of Toronto ) 
Meetings: November 14th, 1949, (Preliminary), 39 Queen’s Par 

Toronto. | 


Wood Chemistry: : 


Dr. H. B. Marshall Ontario Research Foundation 
(Chairman) 
Dr. G. A. Adams Applied Biology, National Research Connlal 
Dr. F. Bender Forest Products Laboratory of Canada | 
Dr. G. A. Ledingham National Research Council Regional Laborato: 
Saskatoon. | 


! 
Prof. R. R. McLaughlin Chemical Engineering, University of Toronto 


Dr. G. H. Tomlinson, II Howard Smith Paper Mills Limited | 


Forest Biology: 


Mr. ee P. Leslie Ontario Dept. of Lands and Forests 
(Chairman) 

Mr. A. B. Baird Science Service, Dominion Dept. of Agricult: 

Wir GG» Gosens Kimberly-Clark Corporation Limited 

Mr. W. A. Delahey Consulting Forester 

Prof. G. H. Duff Botany, University of Toronto 

Protene@ shad Biology, Queen’s University 

Protas Omiosie Forestry, University of Toronto 

Mr. R. N. Johnston Ontario Dept. of Lands and Forests 


Mr. D. A. Macdonald Dominion Dept. of Resources and Developm 


Maj.-Gen. H. Kennedy — Consulting Engineer 
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Es a 


| Mr. C. R. Mills Ontario Forest Industries Association 


Mr. K. O. Roos Booth Lumber Limited 
) mol. J. W. B. Sisam Forestry, University of Toronto 
Mr. W. E. Willson Abitibi Power and Paper Company Ltd. 


Meetings: April 28th, 1949, 39 Queen’s Park, Toronto. 

July 25th, 1949, 39 Queen’s Park, Toronto. 
| December 6th, 1949, 39 Queen’s Park, Toronto 
| March 17th, 1950, 39 Queen’s Park, Toronto. 


Sawmilling Practice: 


Prof. J. W. B. Sisam Forestry, University of Toronto 
(Chairman) 

Dr. H. B. Marshall Ontario Research Foundation 

| (Secretary) 

Mr. W. J. LeClair Canadian Lumbermen’s Association 
Mr. T. A. McElhanney Grimsby 

: Mr. K. O. Roos Booth Lumber Limited 

Mir. J. F. Sharpe Ontario Dept. of Lands and Forests 
Mr. S. J. Staniforth Staniforth Lumber Co. Limited 
ae. Ge J. Thomson Peter Thomson and Sons 


Meetings: September 21st, 1949, 39 Queen’s Park, Toronto. 


Waste Slabwood Utilization: 


eer, J W. B. Sisam Forestry, University of Toronto 

(Chairman) 

Mr. W. J. LeClair Canadian Lumbermen’s Association 

Dr. H. B. Marshall | Ontario Research Foundation 

Mr. T. A. McElhanney Grimsby 

To be named _ Forest Products Laboratory, Dominion Dept. 
| 4 of Resources and Development 


HIGHWAYS RESEARCH 


| Main Committee: 


Mr. W. S. McKay Ontario Good Roads Association 
(Chairman) 
Mr. H. N. Lamont Ontario Dept. of Highways 
(Secretary) 
Mr. T. N. Carter Carter Construction Co. Ltd. 
Mr. L. J. Chapman Physiography, Ontario Research Foundation 
Mr. D. J. Emrey County Engineer, Kitchener 


Mr. or. Francis Ontario Dept. of Highways 


CRA 


Mr. W. B Hastings 
Mr. A. K. Hay 
Prof. R. A. Low 
Mr. J. A. P. Marshall 
Dr. N. W. McLeod 
Mr. W. J. Moore 
Mr. C. A. Robbins 
Mr. D. O. Robinson 
Prof. W. L. Sagar 
Mr. J. Walter 
MreRvBa Young 
Mr. Richard Elliott 


Meetings: July 8th, 1949, Board Room, Department of Highways, 


(Ex-officio) 
Mr. T. D. Miller 
(Ex-officio) 
Toronto. 
Organization: 
Mr. W. S. McKay 
(Chairman) 
Mri Ne Bbamone 
(Secretary) 


Vine Dene mitey, 
Mires fancis 
Mire Aw Ke blay 
Prof. R. A. Low 
Dr. N. W. McLeod 
Pirote We sagat 
Mr. J. Walter 


Meetings: June 10th, 1949, 39 Queen’s Park, Toronto. 
July 7th, 1949, 39 Queen’s Park, Toronto. 
November 25th, 1949, 39 Queen’s Park, Toronto. 
January 27th, 1950, 39 Queen’s Park, Toronto. 


Ontario Motor League 

Federal District Commission 

Civil Engineering, Queen’s University 
Chief Municipal Engineer 

Imperial Oil Limited 

Ontario Municipal Board 

Ontario Dept. of Highways 

Canada Cement Co. 

Civil Engineering, University of Toronto ) 


Ontario Dept. of Highways 
Ontario Hydro-Electric Power Commission 


Ontario Good Roads Association 


; 
| 
Miller Paving Co. 
| 
| 


Ontario Good Roads Association 


| 
Ontario Dept. of Highways | 


County Engineer, Kitchener | 
Ontario Dept. of Highways | 
Federal District Commission | 
Civil Engineering, Queens University | 
Imperial Oil Limited | 
Civil Engineering, University of Toronto 
Ontario Dept. of Highways 


Planning, Economics and Administration: 


Prof. R. A. Low 
(Chairman) 


Mr. A. E. K. Bunnell 
Mr. W. A. Clarke 
Mire Grek] Marston 
Mr. W. J. Fulton 


Civil Engineering, Queen’s University 


Ontario Dept. of Planning and Development 
Ontario Dept. of Highways 
County Engineer, Simcoe | 


Ontario Dept. of Highways | 
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| Mr. J. M. MacInnes 
Mr. J. L. Zoller 


Design: 
Mr. D. J. Emrey 


) (Chairman) 


gear. |. FP. Francis 
Mr. R. M. Lee 

‘Dr. N. W. McLeod 
| Mr. D. G. Ramsay 
Mr. D. O. Robinson 
Mr. J. Walter 


Soils and Foundations: 


Mr. J. Walter 
(Chairman) 


Mr. D. peemrey 
Prof. R. A. Low 
‘Mr. A. D. McGinnis 
Dr. N. W. McLeod 
Mr. D. G. Watt 


Ontario Dept. of Highways 
Ontario Dept. of Highways 


County Engineer, Kitchener 


Ontario Dept. of Highways 
County Engineer, Brantford 
Imperial Oil Limited 
Ontario Dept. of Highways 
Canada Cement Co. 
Ontario Dept. of Highways 


Ontario Dept. of Highways 


County Engineer, Kitchener 

Civil Engineering, Queen’s University 
McGinnis and O’Connor 

Imperial Oil Limited 


Ontario Hydro-Electric Power Commission 


Meetings: April 1st, 1949, 39 Queen’s Park, Toronto. 


Materials and Construction: 


Wael. B. Francis 


(Chairman) 
Mr. C. Fraser 
Mr. T. Johnston 
Mr. E. W. Jones 
Mr. T. R. Patterson 
Prof. W. L. Sagar 


Ontario Dept. of Highways 


Ontario Dept. of Highways 
Ontario Dept. of Highways 
County Engineer, Barrie 

County Engineer, Goderich 


Civil Engineering, University of Toronto 


Meetings: April 1st, 1949, 39 Queen’s Park, Toronto. 


(INDUSTRIAL RESEARCH 


Main Committee: 


MeeC. A. Pollock 


(Chairman) 


Mr. Lorne C. Anderson 
Mr. H. L. Bemis 

Mr, G. C. Bernard 

Me. T. W. Brackinreid 


Dominion Electrohome Industries, Limited 


Ontario Paper Co. Limited 
Campbell Soup Company Limited 
Canadian Manufacturers’ Association Inc. 


Phillips Electrical Works 
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Mr. Lorne S. Campbell 
Mr. Howard Chamberlain 


Mr. i. A. Faust 

Mr. R. W. Keeley 
Colaba)eiyle 

Col. D. F. MacRae 
Mr. W. J. W. Reid 
Dr. H. B. Speakman 
Mr. D. W. Stewart, Jr. 
Mr. D. B. Strudley 
Mr. J. N. Swinden 


Meetings: April 22nd, 1949, 39 Queen’s Park, Toronto. | 
July Sth, 1949, 39 Queen’s Park, Toronto. 


September 
Toronto. 


December 
Toronto. 


January 25th, 1950, North Common Room, Hart Hou: 
Toronto. 


Patents: 


Col. D. F. MacRae 
Dr. H. B. Speakman 
Prof. J. O. Wilhelm 


Publicity: 


Mr. Lorne S. Campbell 
(Chairman) 


Mr. H. L. Bemis 

Mr. G. C. Bernard 

Mr. Howard Chamberlain 
Col. D. F. MacRae 


INDUSTRIAL WASTE 


Main Committee: 


Prof. A. C. Plewes 
(Chairman) 


Dien berty 
Me. G: AvwH- Burn 


Ontario Dept. of Planning and Development 
Lowe Brothers Co. Ltd. | 
Yocum Faust, Limited 
Bendix-Eclipse of Canada Limited 

Ontario Dept. of Planning and Development 
Ontario Research Foundation | 
Otis Elevator Company Limited | 
Ontario Research Foundation | 
Renfrew 

Imperial Rattan Co. Limited 

Great Lakes Lumber and Shipping, Ltd. 


Ontario Research Foundation 


19th, 1949, North Common Room, Hart Hou: 


Ist, 1949, North Common Room, Hart Holl 


Ontario Research Foundation 
Ontario Research Foundation 


Research Council of Ontario 


Ontario Dept. of Planning and Development 


Campbell Soup Company Limited | 
Canadian Manufacturers’ Association Inc. 
Lowe Brothers Co. Ltd. 


Ontario Research Foundation 


Chemical Engineering, Queen’s University _ 
| 


Ontario Dept. of Health 
Ontario Dept. of Health 


[oa 


Mr. A. V. Delaporte 
Mr. H. S. Matthews 


Prof. R. R. McLaughlin 


fic, A. E. Proctor 
ic. H. B. Speakman 


Ontario Dept. of Health Experimental Station 
Matthews-Wells Company Limited 

Chemical Engineering, University of Toronto 
Brantford Produce Co. Limited 


Ontario Research Foundation 


Meetings: November 18th, 1949, 39 Queen’s Park, Toronto. 
December 16th, 1949, 39 Queen’s Park, Toronto. 


February 


10th, 1950, Dept. of Health Experimental 


Laboratories, Toronto. 


MINES, MINERALS AND METALLURGY 


Main Committee: 


Mr. N. F. Parkinson 
(Chairman) 


Prof. H. S. Armstrong 


Prof. O. A. Carson 


| Dr. O. W. Ellis 


Dr. C. S. Evans 
Dr. G. S. Farnham 


ee. D. L. H. Forbes 
Mr. T. W. Hardy 
Prof. J. E. Hawley 
Prof. L. M. Pidgeon 


Prof. G. H. Reavely 


Meer. G..Rickaby — 
Mr. R. H. Rimmer 


Mr. W. Samuel 


Mr. W. B. Timm 
Dr. C. R. Whittemore 
Dr. G. E. Willey 
Prof. C. G. Williams 
Prof. J. T. Wilson 
Mr. R. B. Young 


Executive: 


Mr. N. F. Parkinson 
(Chairman) 


Pee), W/. Ellis 


Ontario Mining Association 


Geology, McMaster University 

Metallurgy, Queen’s University 

Ontario Research Foundation 

Union Gas Company of Canada, Limited 

The International Nickel Company of Canada 
Limited 

The Teck-Hughes Gold Mines, Limited 

Climax Molybdenum Company 

Mineralogy, Queen’s University 


Metallurgical Engineering, University 
of Toronto 


Geology and Geography, University of Western 
Ontario 


Ontario Dept. of Mines 

Aluminium Laboratories Limited 

Steep Rock Iron Mines Limited 

Ottawa 

Deloro Smelting and Refining Co. Limited 
Algoma Steel Corporation, Limited 
Toronto 

Physics, University of Toronto 


Hydro-Electric Power Commission 


Ontario Mining Association 


Ontario Research Foundation 


eee 


Mr. H. C. Rickaby 
Prof. C. G. Williams 
Mr. R. B. Young 


Meetings: April 14th, 


Ontario Dept. of Mines 
Toronto 
Hydro-Electric Power Commission 


1949, 39 Queen’s Park, Toronto. 


October 26th, 1949, 39 Queen’s Park, Toronto. 
February 3rd, 1950, 39 Queen’s Park, Toronw. 


Wire Rope: 
Dr. O. W. Ellis 


(Chairman) 


Mr. I. A. Usher 


(Secretary) 


Mr. N. B. Brown 
Mika eye 
Mr. R. L.:-Healy 
Mr. . Halferdahl 
Mr. 
. Morrow 
Mr. . Parker 
. Parkinson 
. Segsworth 
. Sinclair 
. Sproule 
Mr. R. B. Young 


Meetings: June 29th, 


Ferrous Metallurgy: 
Dr. O. W. Ellis 


(Chairman) 


Mr. P. E. Cavanagh 


(Secretary) 


Mr. T. W. Hardy 
Mr. F. A. Loosley 
Mr. W. Samuel 
ire jeanarail 


Mr. D. G. Watt 

Dr. G. E. Willey 
Mr. R, Bo Young 
Make Weel vette 


(Co-operating) 


Ontario Research Foundation 
Ontario Research Foundation 


Bureau of Mines 

Dome Mines Limited 
Wright-Hargreaves Mines Limited 
National Research Council 

B. Greening Wire Co. Limited 
Steel Company of Canada Limited 


International Nickel Co. of Canada, Limiteal! 


Ontario Mining Association 


General Engineering Co. (Canada) Limited | 


Ontario Dept. of Mines 
Imperial Oil Limited 
Hydro-Electric Power Commission 


1949, 43 Queen’s Park Toronto. 


Ontario Research Foundation 
Ontario Research Foundation 


Climax Molybdenum Company 
Dominion Foundries and Steel Limited 
Steep Rock Iron Mines Limited 
Dominion Dept. of Mines and Technical 
Surveys 
Hydro-Electric Power Commission 
Algoma Steel Corporation Limited 
Hydro-Electric Power Commission 


Atlas Steel Company 
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Prof. G. Letendre 
(Co-operating) 
Mr. J. S. McMahan 
(Co-operating) 
Mr. N. F. Parkinson 
| (Co-operating) 


| Dr. Norman Parlee 
| (Co-operating) 


Laval University 
Steel Co. of Canada, Limited 
Ontario Mining Association 


Dominion Steel and Coal Cor 


| ; 
| Meetings: May 2nd, 1949, 43 Queen’s Park, Toronto. 
| March 20th, 1950, 47 Queen’s Park, Toronto. 


Geology: 
Prof. G. B. Langford 


(Chairman) 


Mr. J. O. Gorman 
‘Prof. J. E. Hawley 
Dr. D. F. Hewitt 
|Mr M.E. Hurst 


Dr. H. S. Scott 


Dr. C. R. Whittemore 


WCheirman) 

Dr. O. W. Ellis 

Dr. G. S. Farnham 
Mr. W. M. Goodwin 
Mr. L. J. Lichty 

Dr. L. M. Pidgeon 


Mr. M. J. Tamplin 


SOILS 


Main Committee: 
Dr. H. B. Speakman 
ehaicman) 

Mr. L. J. Chapman 
Mr. G. Angus Hills 
Mr. R. N. Johnston 
Dew. Leahey 
Pamer. F, Morwick 
Dime. F. Palmer 


Non-Ferrous Metallurgy: 


Geological Sciences, University of Toronto 


Hydro-Electric Power Commission 
Mineralogy, Queen’s University 
Ontario Dept. of Mines 

Ontario Dept. of Mines 

Physics, McMaster University 


Deloro Smelting and Refining Co. Limited 


Ontario Research Foundation 
International’ Nickel Go. of Canada Limited 
Bureau of Mines 


Ventures, Ltd. 


Metallurgical Engineering, University 
of Toronto 


Falconbridge Nickel Mines 


Ontario Research Foundation 


Ontario Research Foundation 
Ontario Dept. of Lands and Forests 
Ontario Dept. of Lands and Forests 
Dominion Dept. of Agriculture 
Ontario Agricultural College 
Ontario Dept. of Agriculture 


7a 


Prof. D. F. Putnam 
Mr. A. H. Richardson 
Prof. G. N. Ruhnke 
Mr. J. Walter 

Mr. F. L. Peckover 
Prof. W. L. Sagar 
Prof. J. W. B. Sisam 
Prof. E. H. Garrard 


Geography, University of Toronto 

Ontario Dept. of Planning and Development 
Ontario Agricultural College 
Ontario Dept. of Highways | 
National Research Council 

Civil Engineering, University of Toronto 
Forestry, University of Toronto | 
Bacteriology, Ontario Agricultural College. | 
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Department of Planning & Development 
880 Bay St., 
Toronto, Ont. 


Aitlve? Otis too: 


TO FHE HONOURABLE RAY LAWSON Ob: Ee 
Lieutenant-Governor of the Province of Ontario. | 
MAY IT PLEASE YOUR’ HONOUR: | 


The undersigned has the honour to present to Your Honour th 
Annual Report of the Research Council of Ontario for the year ende 
March) 3st, Looe 


Respectfully submitted, | 


WILLIAM GRIESINGER, 


Ministe. 


Research Council of Ontario, 
39 Queen’s Park Cres., 
Toronto 5, Ont. 


July 26th, 1951. 


The Honourable William Griesinger, 
Minister of Planning & Development. 


~<Sir: 


I present herewith the Report of the Research Council of Onta io 
for the year April 1, 1950 — March 31, 1951. It consists of a summary 


of the work of the year by the Director of the Council, and detailed 
statements by the Chairmen of the various advisory committees. The 
lists of the personnel of these committees, as appended to this report, are 
an impressive indication of the active interest and co-operation which the 
Research Council of Ontario has elicited from scientists and industrialists 
throughout the Province. The work is broadly based on co-operative 
effort. It is a great tribute to the Director that he has been able to secure 
the unqualified support of so many men in science and in industry in the 
furtherance of the objectives for which the Council was established. 


As this is the last report which I shall have the honour to present, I 
wish to take the Opportunity to express my personal indebtedness to the 
Premier and to the Minister under whom we serve for their unfailing interest 
migthe work of the Council. We have been greatly encouraged by their 
support. And to me it has been not only a pleasure, but an honour, to 
fave been associated with the men whom the Government nominated as 
ny colleagues in the Council. That association will remain for me a very 
lappy memory. 


Respectfully submitted, 


ROBT. C. WALLACE, 


President. 
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DIRECTORS’ REPORT 


mites preparation for and assistance in the conduct of meetings of 
advisory committees and their sub-committees occupied much of the time 
during the year. About thirty meetings were held outside the City and 
almost daily meetings in the office. The meetings were mainly in Ontario 
but involved attendance at some in Vancouver, Montreal and other points 


as well. The secretarial work in connection with the committees of the 
Council is done in the offices of the Council. 


During the year three formal lectures were given: University Women’s 
Club, Oshawa, on April 12th, 1950, Institute of Public Administration, 
on September 16th, 1950, School of Aviation Medicine, on November 8th, 


1950. Informal talks have been given by the Director at many association 
meetings. . 


Consultation with scholarship students continues to be an important 
part of the work of distributing scholarships. Visits were made in this 
connection to the Ontario universities, and as opportunity offered to uni- 
versities outside of Ontario. Discussions with professors and research 
students regarding Research Council policies for scholarships and their 
administration maintain interest and assure the support of the research 
wotker in this phase of the Council’s work. 


More and more time is being spent with the supervisors of the various 
‘esearch projects which are being supported by grants in aid from the 
Research Council funds. Much of the work is resulting in scientific papers. 
Che criterion for assessing the value of the scientific work continues to 
e the acceptance of reports by the editorial committees of recognized scien- 
ific journals. An increasing number of the scientists who have worked on 
tesearch Council projects are being employed in Canada in government 
ervices, universities and industry. 


Meetings of the Council were held in Niagara Falls in November and 
1 Toronto in March. The autumn meeting at Niagara Falls was largely 
oncerned with policy and a general review of the budget for the ensuing 
ear. The meeting in March was devoted to reports from the chairmen 
f the various -advisory committees and discussion with them of the high- 
gehts of the work of the committees, This meeting was of particular 
nportance in co-ordinating the general activities of the various committees. 
‘meeting of the Executive was held in April. 


The main body of the Annual Report contains reports of the work of 
le nine advisory committees as prepared by the Chairman of the com- 


Meee. Lhe main topics of the committee work are reviewed here in a 
eneral way. 


The Fisheries & Wildlife Committee has been occupied this year 
ith three main activities: 


Piey 


| 

| 

(a) The establishment of a sound policy for the conduct of the 
biological field stations in order to ensure the co-ordination management 
and fundamental research. The progress of this co-ordination is shown ir 
the development of the laboratories at Maple, South Bay, Algonquin Park 


Erieau, etc. | 


(b) One of the most useful factors in the co-ordination of Fisherie: 
and Wildlife Research in the Province has been the Technical Sessior 
which forms a part of the winter meeting of the Committee. The Technica 
Session is coming to be a useful means for the presentation and criticism 
of the research work being done in Ontario. | 


(c) Considerable time was spent during the year on the problem o 
presenting research results in the best form for those who might apply 
them. This problem is of special interest to the Research Division of thi 
Department of Lands & Forests. | 


The Forestry Committee has been active both as a main committe’ 
and through its various sub-committees. It has been a useful medium fo 
maintaining contact between the work being done in the Division of Researc. 
in the Department of Lands and Forests and research in the universities an: 
in industry. Two main meetings were held, one in Cornwall where discu: 
sions were directed toward use of wood as a chemical, and the other + 
Toronto at which discussions were largely devoted to co-operative researc 
on a regional basis. The problem of establishing the best silviculture 
practice to provide a sustained yield continues to be one of the maje 
problems before the Committee. | 


Sound progress has been made in co-operation with the Forest Produc. 
Laboratory in the development of mechanical engineering research on sav 
milling, both fundamental and applied, and on other equipment related t 
wood harvesting, forest protection, etc. 


In addition to a number of projects of a more general nature th) 
Mines, Minerals and Metallurgy Committee has been active in supportin 
research on ferrous metallurgy and improvement of basic knowledge 1 
the manufacture and use of wire ropes. This work is centred in the Divisic 
of Engineering and Metallurgy in the Ontario Research Foundation. | 


The Soils Committee, though it has not met formally as a committe: 
has shown continued progress. The work on the physiography of Souther 
Ontario was completed and the book and maps prepared for publicatio: 
General studies have continued in the field of soil microbiology. Adc 
tional work is going forward in the application of climatology to the stuc 
of soils. 

The Highways Committee has been active during the year. TI 
main research is being done in the Department of Highways laborator 


Much of the preliminary work which has been the concern of the Committ 
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over the past three or four years is now at a stage where some specific 
projects can be undertaken. 


The Industrial Waste Committee has continued its work on milk waste 
and is doing preliminary studies on a similar problem in canning waste. 
Much of the work of the Committee is in the application of known facts. 

} The Industrial Research Committee has been mainly concerned in the 
“supervision of work being done by the Industrial Research Services Division 
of the Ontario Research Foundation. A much wider and more fundamental 
interest in the application of industrial research to the general improvement 
of industry in the Province is being developed. 


! The Agricultural Committee has not met formally. This has been 
due to the fact that a strong committee has been working directly with 
the Department of Agriculture and the Ontario Agricultural College on the 
whole organization of agricultural research, extension, and education within 
the Province. Their report will clarify the s:tuation and the co-ordination 


of research in Agriculture will later be considered. 


| The Aerial Survey Committee has been active in development work 


in the fields of photography and photogrammetry. Contact is maintained 
with workers in the same fields in Ottawa and the United States. The 
blind landing device developed for use in forestry aircraft has been under- 


going service trials. It is being installed in other aircraft for more extensive 
“use. 


| The support in carrying out the work of the Council received by the 
Director from the Minister, the President, the members of Council, and 
a host of research workers has been very pleasant. 

| The administrative offices of the Council occupy quarters with the 
Ontario Research Foundation. The close daily contact between the two 
organizations provides a valuable addition to the Council’s work. Dr. 
Speakman and the members of his staff have been very helpful at all levels 
of the Council’s work. 

ADVISORY COMMITTEE ON FISHERIES AND WILDLIFE 
Chairman: Prof. J. R. Dymond 


Me@Eescarch’ in fisheries and wildlife differs in two important respects 
from that carried out under the auspices of most of the other committees 
of the Council. The first is that information arising from research in 
fisheries and wildlife is applied by the Government rather than by industry. 
This means that group research in which industry and the Council share 
jointly in the cost is largely out of the question. The second respect in 
which fisheries and wildlife research differs from industrial research is that 
so much of it is carried out in universities chiefly by graduate students unde: 


the direction of senior staff members. 
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A picture of the nature and extent of research in this field is given by 
an analysis of the papers presented before the fifth annual Technical 
Session held under the auspices of the Advisory Committee on Fisheries and, 
Wildlife at the University of Western Ontario on February 23rd and 24th. 
At these Technical Sessions reports on most of the research projects under 
way in the Province are presented by those actually doing the work. | 

Of the 37 papers presented at the London meeting, 23 were on aquatic 
biology, 6 on terrestrial biology (wildlife), 3 on parasitology (11 of these 
had wildlife applications) and 5 on botany (2 of these were on forestry, 
problems). Of the persons presenting the papers, 15* were students of 
the University of Toronto, 4 Toronto staff members, 4 students of Queen’s 
University (2 in botany), 3 University of Western Ontario students, 2) 
McMaster students and 2 McMaster staff, 2 Ontario Research Foundation 


é 5 
staff, 7* Ontario Department of Lands and Forests staff and 1 miscellaneous, 


) 


f 
{ 


Support for the 37 persons carrying on the research was provided as follows: 
Research Council of Ontario 16 (2 under Forestry Committee), Nationa 
_ Research Council 5, Fisheries Research Board of Canada 2, Ontaric 
Department of Lands and Forests 8, Ontario Research Foundation 2, anc 
miscellaneous 4. 


} 

Research by students and other university personnel has a number 

of advantages. Besides providing new knowledge it provides training 1! 
research for those from whose ranks the staffs of government and other 
research organizations are recruited. It is relatively inexpensive since 


} 
| 
| 
| 
students working towards a degree receive less remuneration than full time 
personnel employed by research organizations. The research is usually 


of a basic Gr fundamental nature. 


Research on problems of immediate practical importance in the adminish 
tration of our fisheries and wildlife resources has not been adequately 
developed. University research cannot undertake the investigation of mos 
problems in this field since they usually require for their solution not only) 
observations over a longer period of years than a graduate student cat 
devote to them but involve observations throughout the entire year. Mos 
students can carry out field work only in summer. Until Governmen) 


fisheries and wildlife laboratories can be increased in numbers and mor. 


t 


adequately staffed with full time research personnel the information neces 


sary as a basis for fisheries and wildlife management will continue to be quit 
inadequate. * | 


The Committee has recommended the following as a basis for th 
creation and operation of laboratories for the study of Great Lakes fisherie. 
problems on a co-operative basis. | 


The agencies whose co-operation should be sought are the Ontari 


* Three were graduate students employed by the Department of Lands and Forests. 


| 
| 
| 
| 
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Department of Lands and Forests, the Fisheries Research Board of Canada, 
the Universities and industry. 


In the opinion of the Committee, the initiative and leadership in Great 
Lakes research should be assumed by the Research Division of the Depart- 
ment of Lands and Forests. Laboratories should be constructed and operated 


by this Division. Personnel working in such laboratories should consist of — 
1. One or more scentists employed by the Research Division. The 
| Director of the laboratory should be an employee of this Division. 
Visiting scientists and students from universities. 

3. Scientists employed by the Fisheries Research Board. 

t . . . . ° ° . . . 

4. Occasional visiting scientists from other institutions. 


>. A district biologist or other investigators of the Fish and Wildlife Divi. 
__ ston of the Ontario Department of Lands and Forests. 


The research programme or programmes to be carried out in the Great © 
Lakes laboratories should be determined through consultation among the 
agencies having workers at the stations. 

) 

| Research by personnel supported by an institution should be considered 
as a programme of that institution but each should constitute part of one 
‘integrated programme. | 

| In general the programme of the Department of Lands and Forests 
should be in the field of applied research whereas the universities’ pro- 


grammes should be more fundamental or basic. on 


< 


| It is hoped that the fishing industry will co-operate through supplying 
Specimens and information, making records, loaning gear or personnel, and 
in many other incidental ways. 


) It is expected that the first laboratories will be provided on those lakes 
having the most important fisheries or where administrative problems are 
‘most acute. 


| Until other Committee or Committees are set up it is suggested that 
the Executive of the Advisory Committee on Fisheries and Wildlife of the 
Research Council of Ontario together with a representative of the fishing 
industry act as a committee to integrate the work of any Great Lakes stations 
that may be established. 


Parasitology and diseases of wildlife is another field in which much 
more research is needed. Although the Ontario Research Foundation with 
the support of the Research Council of Ontario is carrying on an excellent 
Pfogramme and the Royal Ontario Museum of Zoology has started to 
develop a collection of external parasites, these efforts, excellent as they 
are, are quite inadequate in view of the importance of parasites and disease 


Deal 


as factors in affecting wildlife. Besides affecting the size of wildlife popula- 
tions, diseases of wild animals have a relation whose importance is little 
known to the health of domestic animals and of man himself. Some diseases 


common to wildlife, domestic animals and man include equine encephalitis, © 


rabies, tularaemia, trichinosis and hydatid disease. The full extent to which | 
wild animals serve as reservoir hosts of parasitic organisms that may infect | 


man and his domestic animals is very imperfectly known. 


A subcommittee of the Advisory Committee on Fisheries and Wildlife 
is making a special study of problems involved in parasitology and the 


diseases of wildlife and has recently submitted a list of research projects | 
considered of importance. This list includes researches of immediate prac- 


tical importance as well as those of a long-term fundamental nature. At 


the top of their list they place taxonomy and the need for determining the © 
normal blood picture of wild animals. Taxonomy, or identification and 
classification is basic to every other phase of the study of any organism. | 


The difficulty or impossibility of getting several groups of parasites properly — 


identified is interfering seriously with other phases of parasitology. 


Until we know the normal blood picture of wild animals, the recogni- 


tion and study of abnormal conditions is impossible. Greatly increased | 
support of research in parasitology and the study of animal diseases is | 


strongly urged by the Committee. 


Reports: 


“Progress Report, Fisheries and Wildlife Projects, 1950-51”. R.C.O. Report 


| 


INGSO2) 91. | 


“Abstracts of Papers Presented at the Fifth Technical Session, Advisory 
Committee on Fisheries and Wildlife Research, and Synopsis of Activities | 


in Fisheries and Wildlife Research”. February 23-24, 1951. 


“Are Leucocytozcon sakharoffii Sambon and Leucocytozoon berestnefh Sam- | 
bon Synonymous?” A. M. Fallis, Canadian Journal of Research 


D28: 1-4, 1950. 


“Observations of Ruffed G-ouse in Southern Ontario with a Discussion on | 


Cycles”. A. M. Fallis and C. E. Hope, Canadian Field Naturalist, 
64: 82-85, 1950. | 


“Toxic and Allergic Manifestations Caused by Tissues and Fluids of Ascaris, 
Part II. Effect of Different Chemical Fractions on Worm-free, Infected, | 


and Sensitized Guinea Pigs”. J. F. A. Sprent, Journal of Infectious 
Diseases, 86: 146-158, 1950. 


“Hypersensitivity Through Infection in the Guinea Pig”. J. F. A. Sprent, 


Journal of Infectious Diseases. 


“A Study of the Black Fly Population in a Stream in Algonquin Park”. | 
D. M. Davies, Transactions, Royal Canadian Institute. | 


| 


“Some Observations on the Number of Black Flies (Simuliidae, Diptera) - 
Landing on Coloured Clothes”. D. M. Davies, Canadian Journal of | 


Research. 


“Bibliography of Canadian Biological Publications for 1947”. J. Murray | 
Speirs and J. M. Johnston. 
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“The Lake Erie Cisco Population: Fluctuations of Abundance”. W. B. Scott, 
Contributions of the Royal Ontario Museum of Zoology, No. 32. 


“Lake Erie Ciscoes Free of Triaenophorus crassus”. W. B. Scott, Canadian 
Field Naturalist. 


“Experimental Rearing of Yellow Pike-perch in Natural Waters”. W. B. 
Scott, D. M. Omond and G. H. Lawlor, Canadian Fish Culturist. 


“The Precipitin Test as an Entomological Tool”. A. S. West, Canadian 
Entomologist, 82 (12): 241-244, 1950. 

“The Fauna of the Royal Botanical Gardens, Hamilton, Ontario”. A. E. 
Warren, Canadian Field Naturalist, Vol. 65, 1950. 


“Plants Collected in the Dundas Marsh, Hamilton, Ontario, 1946”. W. W. 
Judd, Canadian Field Naturalist, Vol. 65. 1950. 


“Mosquitoes Collected in the Vicinity of Hamilton, Ontario, During the 
Summer of 19487’. Mosquito News, Vol. 10, No. 2, June, 1950. 


s7aeComparison of the Effects of Several Concentrations of Oxgall in Platings 
of Soil Fungi”. J. J. Miller, D. J. Peers, and R. W. Neal, Canadian 
Journal of Botany, 29: 26-31, February, 1951. 


ADVISORY COMMITTEE ON FORESTRY RESEARCH 
Chairman: Dean J. W. B. Sisam 


Introduction 


During 1950 the Advisory Committee on Forestry Research held two 
meetings, the first on April 14th in Toronto and the second on September 
7-8th in Cornwall where members had the opportunity of visiting the plants 
of Howard Smith Paper Mills Ltd. and Courtauld’s (Canada) Ltd. 


Apart from those projects that have been continued from previous 
years, the matters with which the Forestry Committee has been most con- 
cerned during 1950 have to do first with afforestation and woodlot manage- 
ment in Southern Ontario, and second, with recent progress and possible 
new lines of development in the field of wood chemistry. 


Before discussing these matters in any detail, some reference should 
be made to the present status and plans for the future of some of the more 
important projects that are on a continuing basis. 


Sawmilling 


As pointed out in earlier reports, two surveys have been made of 
Present-day sawmilling machinery and equipment in Eastern Canada, one 
having to do largely with machine design was undertaken on the recom- 
mendation of the Advisory Committee on Forestry, while the second was 
made by the Forest Products Laboratory at Ottawa and was concerned in 
the main with statistics of production and wood waste. Final reports on 
the first of these surveys have been issued and a report on the second will 
be available shortly. 


| The results of these surveys indicated the need for a comprehensive 
‘study of sawmill machinery with the object of increasing its efficiency, and 
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the Advisory Committee recommended to the Research Council of Ontario 
that support be given to such a research programme to be developed co- 
operatively with the Forest Products Laboratory at Ottawa. 


Progress in this work is reported as follows: 


1. A building to house a research sawmill is now ready at the Labora: | 
tory in Ottawa and the mill itself will be installed in April and should be | 
ready for operation early in the summer. The instrumentation of « this} 
mill will make it possible to carry out tests with adequate control over such — 
variables as power, speed and the stresses set up in operation. 


2. The direct interest of the Council in this project at the present 
time is mainly in the work of members of staff of the Department of 
Mechanical Engineering, University of Toronto, who are assisting in the | 
setting up and instrumentation of the research mill and are investigating | 
specific engineering problems related to this project. 


3. As a further step in this undertaking it is proposed later on to. 
establish a pilot mill to demonstrate, among other things, the economic | 
feasibility of the findings of the research mill. At present, consideration 
is being given to the most suitable type of mill for this purpose and the 
best site for its establishment. Two areas that have been suggested are | 
the University of Toronto forest near Dorset and the Petawawa Forest « 
Management Unit of the Department of Lands and Forests. 


It is of interest to note that Nova Scotia is interested in this programme | 
and that the Forest Service and Nova Scotia Research Council are planning | 
to co-operate in the establishment of a pilot mill along the same lines we | 
have in mind in Ontario. 


Utilization of Sawmill Waste 


A high proportion of the wood content of sawlogs is burned or dis- | 
carded in the form of slabs and edgings. It would seem logical that the | 
wood content of this waste material could be used in pulping and other) 
chemical processes. For the Province as a whole a large proportion of | 
this material is produced by small mills often a considerable distance from | 
pulp mills or other manufacturing units that might make use of it. This § 
is one aspect of the overall problem of integrated utilization to which re-— 
ference was made in last year’s report. | 


Under present conditions the main problems affecting the use of this” 
material are to develop an efficient means of removing and separating the. 
bark and preparing the material for further manufacture (e.g. chipping), 
and improvement in methods of handling and transportation. | 


In 1947, on the recommendation of the Advisory Committee, a study | 
was made by Professor I. W. Smith of the Department of Mechanical | 
Engineering, of mechanical methods for the removal of bark from waste 
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material. Professor Smith’s report was widely circulated to many interested 
companies and individuals. 


It is apparent that a problem of this sort is of general interest to the 
industries concerned and by no means provincial in scope. Following dis- 
cussion between representatives of our Advisory Committee and Col. a ee 
Jenkins, Chief, Forest Products Division, Ottawa, a co-ordinating committee 
is being organized by Col. Jenkins to study for Eastern Canada as a whole, 
the problems involved in the mechanical barking, handling, and transporta- 
tion of mill waste for use as pulpwood. Our Advisory Committee will be 
represented in these discussions and it is recommended that the Research 
Council of Ontario continue to support the project, particularly in the study 
of problems affecting the mechanical barking of wood waste. 


Forest Regeneration 


The problem of obtaining adequate reproduction of our commercially 
important forest tree species has been set out in earlier fEports.. It is 
generally true to say that any regeneration that becomes established after 
present-day logging operations is incidental and bears no particular relation 
-o the method of euttingetised 9) Asi atresult, there are ‘extensive arene of 
forest land, often of good quality, that remain unproductive for years, 
while on other sites we are often growing at an accelerated rate kinds of 
‘trees that we do not particularly want, but which have been left after te- 
moving the present merchantable species. Under these conditions the 
Melty of much of our forest is deterjorating, and our timber front is 
eceding with a resulting increase in cost of wood delivered at the mill. 


The first need in this regard is to have dependable information on 
he extent and quality of regeneration on our cut-over areas. On the re- 
‘ommendation of the Advisory Committee Professor R. C. Hosie of the 
“aculty of Forestry has been investigating this situation over the past two 
rears, The field work is now completed and a report will be presented 
it the next meeting of the Advisory Committee, to be held at Kapuskasing 
n May. At that time, Professor Hosie’s findings and recommendations 
vill be fully discussed by members of the Committee and illustrated with 
eference to conditions in the pulpwood stands of the Clay Belt. Following 
his, the final report will be prepared and submitted for publication in the 
fall of 1951. This report will undoubtedly provide the necessary informa- 
ion from which to determine our present position and the most urgent 


iroblems requiring attention, and also to aid the administration in formu- 
iting regulations to implement its policy of sustained yield management. 


" ood Chemistry 


_ In the manufacture of sulphite pulp approximately 50 per cent of the 
0od is discarded as lignin and other organic materials in the form of waste 


Uphite liquor. Possible means of utilizing this waste material has been 
te subject of a great deal of research. A bibliography of the relevant 
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literature covering the period 1943-49 has been prepared by Dr. H. B. 
Marshall, Chairman of the Wood Chemistry Sub-Committee. This was 


| 
: 


an annual basis and the first addendum to the Report for the year 1950 
was published in the February, 1951, issue of the Pulp and Paper Magazine 
OL Ganacda: ) 
| 

During the past year there has been a very appreciable increase ir 
the number of students carrying out research in wood chemistry in the 
universities of Ontario. Some of these students are receiving financia. 
support from the Research Council of Ontario on the recommendation o} 
the Forestry Committee. However, the percentage is still comparatively 
small and further efforts will be made by the Sub-Committee to stimulate 


greater interest in Wood Chemistry at the universities wherever possible. 


During the year the Wood Chemistry Sub-Committee has contintled 
to supervise four research projects which are being carried out at the Ontaric 
Research Foundation under the sponsorship of the Research Council. Thi 
results of this work are being made available to industry through scientifi 
publications, articles in trade magazines and lectures. Progress in thes: 
four projects may be summarized as follows: 


1. Essential Oils. A study of the essential oils from the foliage o 
spruce, hemlock and balsam has been completed and that of cedar is 1 
progress. When the latter is completed, the project will be terminatec’ 
since the yield of oil from other species is much lower and therefore no 
considered practicable on a commercial scale. Considerable interest ha 
already been shown in the results obtained with spruce needle oil and a 
least one operator is investigating the use of portable distillation units. T 
indicate the possibilities it may be mentioned that in the case of black spruc 
there are some 540 million pounds of foliage available in Ontario annually 
which represents a potential yield of 5 million pounds of spruce need! 
oil, or about 5 Ibs. of oil from the foliage associated with one cord of wooc 


2. Hardwood Utilization. A fundamental study of the effect of hem 
celluloses on the papermaking properties of white birch has been complete 
and reported. This is being supplemented at the present time by a stud | 
of methods of pulping white birch which will retain the optimum percentag, 
of hemicelluloses necessary to produce pulps comparable to those fror 
softwoods. 


3. Waste Sulphite Liquor. Considerable progress has been made 0° 
the separation of the sugar constituents in waste sulphite liquor by mear 
of paper partition chromatography. A least ten different carbohydrate 
have been isolated. These materials are of considerable interest from | 
fundamental point of view but their industrial importance may be limites 


4. Tanning Agents from Waste Sulphite Liquor. A fundament 
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study of the tanning properties of waste sulphite liquor has been completed 
and these results will be reported in the near future as a scientific publica- 
tion. This work has indicated that lignin is lacking in certain properties 
in order for it to function as a satisfactory tanning agent. Attempts have 
therefore been made to modify lignin chemically in order to overcome 
these defects, with very satisfactory results.. At least one modification 
appears to have tanning properties equivalent to those of the natural 
tannins while another can be blended with 25% of the natural tannins 
0 give equivalent results. Since Canadian tanners import 99% of their 
tanning materials, this project is considered to be extremely important from 
a defence point of view and the programme will be speeded up as soon as 


possible. 


Afforestation and Woodiot Management in Southern Ontario 


To anyone who has travelled through Southern Ontario it must be 
apparent that there is much idle land that is not contributing anything to 
our economy—land that once bore valuable stands of timber was cleared 
for agriculture and has since been found unsuitable for that purpose—the 
result of an early policy in this country that all land should be cleared for 
cultivation and settlement. Even during the past fifty years this trend has 
continued and the proportion of wooded land in Southern Ontario has 
dropped from 16 to 9 per cent. However, the tide has now turned and 
submarginal farm land is rapidly being abandoned. 


| There are a number of reasons why much of this land should be 
returned to timber as quickly as possible: 


1. This would be the highest form of land use. 


2. Under proper management, large volumes of commercial species 
would be readily accessible to markets. 


) 
| 
| 


, 


| 3. Afforestation. should, in many cases, have beneficial effect on soil 
stabilization and the regulation of stream flow. 


| 


In this connection it may be noted that the Report of the Royal 
Commission on Forestry (1947) suggests that at least 2,500,000 acres, and 
orobably more, might profitably be reforested in this region. 


_ Over Southern Ontario as a whole there is a wide variety of soil con- 
| 


ditions, some on which trees may readily be established and some where 
fis not so true for one reason or another. These latter sites would, 
owever, be much better under forest than as they are, whether it be from 
he viewpoint of local wood production, prevention of soil erosion or better 
egulation of water levels. 


) In reports issued during the past few years by two authoritative groups 


et up by the Provincial Government, the Royal Commission on Forestry 
ind the Select Committee on Conservation, it was strongly recommended 
hat research be undertaken on the method and species best suited to the 
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afforestation of difficult sites in Southern Ontario. Members of the Advisory 
Committee have gone into this matter in some detail and will present, at 


our next general meeting, definite proposals for such an investigation. | 
i 


Of the existing woodland in Southern Ontario, it has been estimated 
that not more than 10 per cent could be classified as good forest. There. 
appear to be a number of reasons for this situation. The problem of 
marketing woodlot produce was mentioned in an earlier report. This matter) 
has been given further consideration by the Advisory Committee and it 1s 
felt that as it is largely a question of fact finding and market promotion, | 
it is not within our terms of reference. It is being given attention by t e 
Department of Lands and Forests so far as staff and time will permit. | 


There is, however, another problem affecting the economics of manage-/ 
ment of small privately owned woodlands that requires investigation—that 
is the problem of taxation, with particular reference to the property tax as’ 
legislated for under the Oyen Assessment Act. Among other poini 
it may be noted that, at the present time, the farmer pays an annual tax| 
on his trees as part wens property and Goodiace may be assessed as much. 
as $75.00 per acre. If the trees are completely removed, reassessment} 
may be for as little as $2.00 per acre. In other words, the crop is being, 
taxed rather than the crop-producing nature of the Esack as is generally 
the case for agriculture. Both the very high and very low assessments have 
a bad influence on forestry practice, the latter because it permits forest| 
land to be utilized for low-grade pasture or left in idleness or near-idleness., 


| 

The assessment pattern varies a good deal throughout Southern On-) 
tario and there are a number of local factors affecting this general problem. 
It has been recommended by the Canadian Institute of Forestry that a, 
study of forest taxation in Southern Ontario be undertaken and this re 
commendation has the support of the Advisory Committee. Other groups: 
that would be actively interested in such a project are the Department of 
Lands and Forests, the Provincial Department of Agriculture and the: 
Federal Tax Commission. It is proposed to develop this as a thesis problem) 
for a graduate student in forest economics, his work to be under the 
supervision of the Faculty of Forestry in Gaiailletan sah = commit 
representing the various interested groups that have been mentioned. 


i 
| 
4 
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| 


Reports 


\ 


“Utilization of Waste Sulphite Liquor—A Bibliography of the Literature. 
from July, 1943, to December, 1949”, H. Borden Marshall and A. 
Margaret Tonacon Ree ©: Pepsiert No. 4-4-50, June, 1950. 


“The Utilization of Waste Sulphite Liquor—A Bibliography of the Literature 
Published During 1950”, H. Borden Marshall. Pulp and Paper Maga: 
zine of Canada 52; 61-68 (1951). 


“Production of Essential Oils from Coniferous Foliage.’ A. C. Shaw, Can 
Chem. Process Ind. Vol. 35, No. 1, 44-45 (1951). 


| 
: 
“The Effect of Hemicelluloses on the Papermaking Properties of White) 
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Birches DA. Sitch and ‘H. Bo-den Marshall, Can. -Jrl. Res. F 28, 
376-389 (1950). 


“Essential Oils from Ontario Trees.” A. C. Shaw and A. P. Leslie, Sylva 6 
2D, 1950: 


“The Essential Oil of Picea Mariana (Mill.) B.S.P. A. C. Shaw, Canadian 
Journal of Research, B. 28, 268, 1950 


? 


“Sawmilling—Report on Small Sawmilling Equipment Dealing Specifically 
with Edgers, Trimmers and other Auxiliary Equipment.” W.G. Mc- 
Intosh, J. W. Church, R.C.O. Report No. 4-1-50, April ,1950. 


ADVISORY COMMITTEE ON INDUSTRIAL RESEARCH 
@aairiman: Vir. GA Pollock 


‘Industrial Research Services 


The report for the 1950 calendar year was presented at the February 
meeting of the Committee. This showed remarkable progress in the De- 
partment of Industrial Research Services since 1947. In 1949-50 new jobs 
handled increased by 2214%; repeat jobs increased 31%. In the three 
years 1948, 1949 and 1950, repeat clients increased two and a half times. 


The staff now includes seven engineers. The Committee met these 
young men at one of the regular meetings, and have met them individually 
out in the field. This year the department’s activities have widened to 
‘include the Head of the Lakes and the Eastern Townships. 


There has been some outside recognition of the work of the Industrial 
Research Services Department. A representative of the United States 
Department of Commerce paid a visit in order to observe the method of 
Operating. There has also been contact with organizations in the United 


Kingdom. 


Group Research 


It is difficult to get industrialists to collaborate in group research. 
ipod work has been done in promoting the idea, but development has 
Been slow. The Committee held one meeting at Milton to see the sponge 
iron operations there which had been done as a group project. The report 
on the canning project indicates good results. A new project on electro- 
plating is under way, and the heating and ventilating industry is considering 
a project. Further efforts have been made to interest the leather industry, 
‘but so far results have not been very satisfactory. Projects in the wood 
working field, the textile field and the washing machine field are also being 
considered. 
| 


Co-operation with the Canadian Manufacturers’ Association 


5 ia igmEe ee 
At the Annual Meeting of the Canadian Manufacturers’ Association 


in June, 1950, an Industrial Research Session was included. The Com- 
| 


mittee was given the opportunity of co-operating by arranging for the 
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papers that were presented at the opening session. These reports were 


published in “Tndustrial Canada’. 


Publicity 


The Publicity Committee has developed a direct mail promotional 


approach to interest manufacturers in research work and the Industrial 


Research Services. This is an experiment which is being given close 
attention by the whole Committee. 


In the communities in which members of the Committee are located, 


arrangements have been made for, speaking engagements for the Director | 


and members of the staff of the Industrial Research Services. Field repre- 
sentatives have also been introduced to the business men of the community. 


Chambers of Commerce and Boards of Trade have co-operated in this, | 


and close liaison has been maintained with the Trade and Industry Branch 
of the Department of Planning & Development. 


A booth was set up at the Canadian National Exhibition, with the | 


idea of relating research to the things that go on in every day life. 


Patents 


Some investigations have been made on the possibility of obtaining 
patents which may result from research work. 


Future Plans 


It is the Committee’s feeling that the first job is to spread the under- 


standing of the need of research to industries in Ontario. The work of | 


the Department of Industrial Research Services plays an important part 
in demonstrating to industry, large and small, the value of research, both 
from the point of view of individual research projects and group research. 


The Committee has helped interpret the thinking and attitudes of 
business to the men who are in charge of research and helped them in 
contacts with industry. At present the job is more important than it has 


ever been. With the influx of immigration and small companies starting. 


up, it is important to establish the need for research in the minds of the 


managers of the smaller companies. There is also the preparedness program | 


for war and civilian needs. 


ADVISORY COMMITTEE ON MINES, MINERALS 
AND METALLURGY 


Chairman: Mr. N. F. Parkinson 
Ferrous Metallurgy 


| Trial runs to produce sponge iron from Canadian iron ores, utilizing 
existing brick kilns, and financed jointly by the steel industry in Canada 
and the Ontario Government through funds provided by the Coundil, 
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were completed in 1950. These runs resulted in a satisfactory product and 
demonstrated conclusively that in times of urgency shortages of scrap could 
be overcome to the extent of kiln capacity available. The product from 
the test runs was all consumed in the ordinary course of their operations 
by some of the steel companies here in Ontario. Costs, while barring the 
method in competition with good scrap in ordinary times, did not indicate 
any great handicap to its use under emergency conditions. Much useful 
information on details of equipment and operational methods was obtained, 
and it seems certain that the industry and the Government must feel that 


the activity was well worthwhile, with the results of particular importance 
in these times. 


| In some countries where coal is scarce and labour is cheap the process 
offers economic prospects immediately. The committee’s report, released 
| Ease soe E 

with the consent of the Provincial and Dominion Governments, has already 


brought requests from several of these for detailed information and per- 
‘mission to use the method. 


) 


The work carried on towards the development of a pelletizing method 
has had some practical results. One commercial extrusion plant with a 
| : : : . 

capacity of some 20 tons per hour is already operating at Wiarton and 


@other at Cleveland, Ohio. A number of pilot test plants are also in 
operation. 


During the year Mr. Cavanagh was sent to Paris to attend a discussion 
on the possible conduct of pilot plant research on the use of the oxygen-fed, 
low-shaft blast furnace in treatment of certain iron ores, all to be carried 
out under the auspices of Organization for Economic Co-operation in 
Europe. iheratestionsasntonwhether or not. some-of this work should be 
carried out in Canada is under advisement. 


Spectrographic Studies 
| The work carried out in past years by Dr. Hawley of Queen’s Uni- 


versity on the use of the spectroscope for qualitative and quantitative 
determinations of small quantities of important elements or metals in 
Ontario ores has been continued during the year and is now being applied 
commercially in at least one mine in the Province. 

[ 


| 
Wire Ropes for Hoisting 


| Operations of the wire rope testing machines designed and constructed 
by the Council have continued during the year on a scale below that which 
was desired by the Committee but governed in the main by the amount 
of funds available. Special attention this year was given to the effect of 
corrosive liquids on the ropes tested for comparison with results previously 
obtained when corrosive action was not induced. 


_ Council also authorized participation in another joint project, this 
ame with the mining industry. Here Council and the industry are par- 
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ticipating equally in research designed to determine the applicability of a 
supersonic or mechanical wave in the detection of defects due to broken 
wires, corrosion of the wires or kinks, or other weakening causes appearing 
in ropes in service. Here the Council is making use in part of the testing 


machine operated for us by the Research Foundation, the Foundation per- | 
sonnel not only co-operating in this activity but lending their services as | 


advisers to the Committee responsible for the program. 


General 


More work is also being carried on with respect to temperature 


gradients in rock, radioactivity of rocks and structures and polarographic | 


analysis of alloys, all on a minor scale. 


Without having discussed the matter in Committee, such that the 
opinion here expressed is advanced as my own, it does seem to me that 


the provision in the Research Council Act for joint projects by the Council 


and industry should be encouraged to the point where it may become the 
most important field of endeavour of the Council. I believe that in that 
way we can be more assured as time goes on that the work undertaken 
and the money spent is directly applicable towards the development of the 


Province’s natural resources. 


Reports 
“Summary Report on Spectrographic Research”, J. E. Hawley and W. J. 
Wark, R.C.O. Report No. 8-4-50. 
“Minor Elements in Pyrite of a Canadian Gold Mine”, J. E. Hawley, Yadviga 
Rimsaite and W. J. Wark, Transactions, Royal Society of Canada, 
Vol XLV 1950: 


“Precious Metals in Common Sulphides and Arsenides of the Sudbury | 


District”, J. E. Hawley, C. L. Lewis and W. J. Wark, Transactions, 
Royal Society of Canada, Vol. XLIV, 1950. 


“Pelletizing of Iron-bearing Fines by Extrusion,” P. E. Cavanagh, American 
Institute of Mining and Metallurgical Engineers, Tacs 1950; 

“Wire Rope Research at the Ontario Research Foundation”, I. A. Ushige 
and L. W. Sproule, Proceedings of the Conference on Wire Ropes in 
Mines, 1950. 

“The Mercury Cathode and Its Applications”, J. A. Maxwell and R. P. 
G.aham, Chemical Reviews, Vol. 46, No. 3, 1950. 


“A Gravitational Study of the Clare River, Syncline Area,” M. M. Fitz- 
patrick, Transactions, Royal Society of Canada, Vol. XLIV, 1950. 


“An Analysis of the Pattern and Possible Cause of Young Mountain Ranges 
and Island Arcs”, J. T. Wilson, Proceedings Geological Association 
of Canada, Vol. 3, 1950. 


“An Investigation into Possible Methods of Failure of the Earth’, A. E. 


Scheidegger and J. T. Wilson, Proceedings, Geological Association of | 


Canada, Vol. 3, 1950. 


“Velocity Considerations in Pulse Propagation”, T. D. Northwood and 
neh Anderson, Journal, Acoustical Society of America, Vol. 22, July, 
950. 
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“A Further Investigation of the Radioactivity of the Round Lake and 
Elzevir Batholiths”, H. A. Slack and K. Whitham, Transactions, 
American Geophysical inion Volas2erNoe 1, February, 1951. 


“Geology of Greenland”, A. Norgaard, A. Rosencrantz, C. Poulsen and 
J. T. Wilson, Encyclopedia, ZATCtiageV Olen 


“Theory of Fracture of Materials and Its Applications to Geology”, H. O. 
Seigel, Transactions, American Geophysical Union, 1950. 


ADVISORY COMMITTEE ON INDUSTRIAL WASTE 
Chairman: Prof. A. C. Plewes 


The Industrial Waste Committee has continued its studies in 1950-51 
and has been much interested in the installation and testing of two 2,000- 
gallon, milk waste disposal plants in Ontario. These units were designed 
by members of the Department of Health Laboratories in Toronto, and 
the work was financed by a Research Council grant of $15,000. 


The initial pilot plant was to be installed as an anerobic digester at 
the Rutherford Dairy near Toronto. Co-operation between the owner of 
the dairy and the Department of Health officials prompted him to bear 
half the cost of installation and to accept the responsibility of construction. 

Unfortunately, in November, Rutherford suffered a serious back injury 
which has delayed the construction and completion of the project. The 
owner has recovered now and is busy with the installation of the digester. 
Tests will be made early in 1951. 


In the meantime an areobic milk waste digester was also designed 
and installed in a plant at Jarvis, Ontario. In this case the project was 
wholly financed by money granted by the Research Council of Ontario. 
This unit was completed in December, 1951, and has been in operation 
since that time. The results are still indecisive, but it has been noted that 
the effluent contains much less fat and undesirable waste before its discharge 
to the neighbouring streams. A complete test will be made this spring 
and summer, and it is hoped that data may be obtained in mid-winter when 
operation is difficult. 


—_— RE 


During the year Dr. Berry and his associates were also asked to design 
| waste disposal systems for dairies and creameries at ten plants in Ontario. 
This work was completed and tests have indicated success‘ul operation after 
linstallation. At the same time a “Housekeeping Manual” for milk plants 
‘has been prepared and will be distributed to operating personnel in the 
near future. 

f 


Considerable laboratory work has also been carried out (with some 
Research Council of Ontario support) in the Department of Health 
Laboratory in an effort to learn ways and means of treating plant water 
‘containing phenolic and chlorinated phenolic compounds. Companies 
Manufacturing these compounds present serious pollution problems, since 
these compounds impart bad taste and odor, and destroy marine life. 


| Po 


Chemical studies showed that chemical reagents such as chlorine dioxide 
can transform the offender into a much more innocuous substance. The 
matter of cost, however, presents a major problem and that phase is being 
studied now. The committee plans to contact members of the Canadian 
International Paper Company to discuss the manufacture of chlorine dioxide 
at a reduced cost. It is also planned to write Ontario universities and 
learn whether they were interested in studies concerning the removal of 
chlorinated phenols from water. If enough interest is shown, the Com- 
mittee hopes to finance some of these investigations. 


For the session 1951-52, $15,000 has been suggested for the study 
of the milk waste problem and for a preliminary review of canning factory 
wastes. This latter problem has become acute in several parts of Ontario, 
and it is believed that some action should be taken at this time. 


Reports 


“Progress Report, Milk Waste Research, November 16, 1949, to October 31, 
1950”, N. D. Woollings. 


“Progress Report, Phenolic Waste Treatment, 1950”, R. W. Edmunds, R.C.O. | 


Report No. 7-2-50. 


ADVISORY COMMITTEE ON HIGHWAYS RESEARCH 
Chairman: Mr. Alan K. Hay 


Modern highway development has taken place within a span of less 


than forty years following the First World War. During that period some | 


attention has been given to the road and the motor vehicle as regards 
design standards. Because of the economic factor it has been possible to 
construct only a small proportion of the total highway mileage to a standard 


which would anticipate improvements in the design of cars. The result 


is that we now have many miles of highway which were quite adequate for | 
the motor vehicle of a few years ago but which are obsolete in comparison | 


with the cars and trucks now being manufactured. 


The public is becoming more thoroughly informed on these matters” 


and is voicing a demand for better highways, improved traffic law enforce- 
ment and a more advanced practice in licensing drivers. The following 


recent developments have also helped to focus attention on highway 


problems: 


1. The recent railway strike and the large part played by the truck 
and bus transport industry in keeping goods and services moving. 


2. The acceptance by the Federal Government of a share in the 
construction of the Trans-Canada Highway. 


3. Statements by those in authority that the continued building and 
operation of a sound highway system is vital in a defence program. 
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This general interest in highway problems has already created a more 
favourable atmosphere towards research projects. As a step in this direc- 
tion the Canadian Good Roads Association at its annual meeting in Winnipeg 
last summer went on record as advocating the setting up of a Roads Research 
Institute on a national scale. Following this the Association has retained 
Dean Hardy of the University of Alberta to make a preliminary study of 
the field. The committee hopes to stimulate a greater interest in highway 
research through university channels. As yet it is not possible to report 
much concrete progress along these lines. 


Worthwhile progress in research is being made by the Ontario High- 
ways Department through Mr. John Walter and his staff. Other than 
this, research projects are at present largely confined to a few of the large 
industrial corporations who are interested in improving the production 
and use of some of the basic materials used in road construction. An out- 
standing example is the work of Dr. Norman McLeod of Imperial Oil 
Limited. His investigations into the supporting power of bases for airport 
runways and highways have received wide publicity in this country and 
in the United States and his published findings have stirred up a very con- 
siderable controversy with some of our American friends. 


In October the Committee met in Ottawa, and follow:ng the usual 
business meeting, visited the Building Research Division of the National 
Research Laboratories as guests of Mr. R. F. Legget, the Director. In the 
even-ng, Mr. John Walter delivered a paper before a joint meeting spon- 
sored by the committee and the Ottawa Branch of the Engineering Institute 
of Canada, his subject being “Frost Action as Affecting the Highway”’. 


ADVISORY COMMITTEE ON AERIAL SURVEY RESEARCH 
Chairman: Prof. K. B. Jackson 


The Advisory Committee held one meeting at Sault Ste. Marie on 


_ September 15th and 16th, 1950. A thorough review of projects in pro- 


gress was made and the program for the future was discussed. The mem- 
bers had an opportunity to visit the Timber Inventory and Survey Section 
of the Abitibi Power and Paper Company and under the guidance of their 
chief photogrammetrist, Mr. S. T. B. Losee, a member of the Committee, 
study their methods of using aerial photographs. Mr. Geo. Ponsford of 
the Air Service Division, Department of Lands and Forests, arranged for 


a demonstration of the radio landing aid which has been installed in two 


of the Division’s planes for extended performance tests. 


Progress During the Year 


Radio Landing Aid. This project and the first experimental unit was 


described in last year’s report. A second unit with slight modifications 


has since been completed, installed and tested. Specific reports on per- 


formance have been satisfactory. The first unit has been similarly modified 


and a third is ready for installation and further trials. 


fea 


A description of the instrument appeared in the March issue of “Avia- 
tion Age” and as a result, 70 requests for technical details have been 


received from Canada, the United States, Brazil, Australia, England and | 


France. As the original report is out of print, a second edition is in pre- 
paration and will be distributed when available. 


Transparencies and Stereoscopes. This project has for its aim the 
determination of the best combination of photographic materials and pro- 
cesses and observing techniques for maximum interpretability. Initial 


investigations were aimed at justifying the transparency in preference to, 


the ordinary print, but as this involves the use of special stereoscopes or 
light tables, it was decided to experiment with other methods of printing 


which, if beneficial, would be applicable to prints and transparencies and _ 


would no doubt enhance the admitted advantages of the latter. 

Mr. J. R. G. Smyth of the Air Survey Section of the Department of 
Lands and Forests has prepared an extensive report on experiments with 
“unsharp masking” and has obtained some very significant results. It is 


understood that the Photographic Survey Corporation has adopted the | 


“unsharp masking” technique in certain cases for the production of better 
diapositives for stereoscopic plotting instruments. This work is being con- 


tinued and an effort is being made to reduce results to relative values of | 


resolving power for purposes of comparison with other investigations. 


The design of a stereoscope for transparencies will be resumed when 


this work is completed. 


Stereoscopic Projection with a “Floating Mark”. A new technique | 


has been developed for the presentation of three-dimensional information 
by stereoscopic projection incorporating a “floating mark” or pointer which 
can be precisely adjusted to coincide with any point on the three-dimen- 
sional model. This has been described in “Photogrammetric Engineering”, 
March, 1951. 

Other projects relating to “bridging” or aerial triangulation, with the 
Multiplex and Wild equipment have been postponed due to the lack of 


equipment available for the purpose. 


Reports 
“Stereoscopic Projection in Teaching, or ‘Is Your Other Eye Only a Spare?’” 
K. B. Jackson. Reprinted from ‘Photogrammetric Engineering”, 
March, 1951. 


ADVISORY COMMITTEE ON AGRICULTURAL RESEARCH 
ADVISORY COMMITTEE ON SOILS RESEARCH 


| The committees have not met during the year. Work in these fields 
is being re-organized. Individual projects are being handled by ad hoc 
committees. 


Reports 


“The Physiography of Southern Ontario” (284 pages) L. J. Chapman and | 
D. F. Putnam, University of Toronto Press, 1951. 
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APPENDIX I 


STATEMENT OF EXPENDITURE 
For the Year Ended 31st March, 1951 


ADMINISTRATION: 


ee 3 14,860.42 
Mee ance mene eee ee 4,561.55 
ee ne 4,009.14 $ 23,431.11 
Be RSH PS ee Pt 47,980.00 


GRANTS AND PROJECTS: 


Ontario Research Foundation: 


ME eeROpe eee So $19,162.54 
Mmeretrous Metallurgy = 28,827.87 
Belo ty se 40,191.93 
BE ocm@hemistry 0 3357.77.00 
Beestecraphy ee | 24,600.94 


Utilization of Agricultural Products __ 13,179.84 
Industrial Research Service 67,017.01 
Mumeeysics of Metals. 6,156.47 232,913.60 


University of Toronto: 


Metsheries and Wildlife .. 27,410.00 
eee er 4,500.00 
ry a ee 11,450.00 
Mea outvey >,000.00 
Mmeupplemental fund 4,820.00 53,180.00 
MeMaster University: 
WMgbisheries and Wildlife 9,000.00 
Re aero ee a 1,750.00 
Bliness So oe, COASTER Se ee 1,250.00 
Supplemental fund 1,340.00 13,340.00 
Queen’s University: 
| Mercere ey yen eh 10,000.00 
| Meites tt PRE ree WN oe me 4,500.00 
Ry ee ee 6,000.00 
Mecustrial Waste 750.00 
baeupplemental fund 2. __ 2,370.00 23,620.00 
Universities of Western Oniario: 
| Fisheries and Wildlife == 10,100.00 
TM ee ey | 3.120200 
| Supplemental fund 1,470.00 14,720.00 
Department of Health: 
Mee Waste 10;133-3> YOl133333 
Jepartment of Lands and Forests: 
esp ae 11,050.00 11,050.00 358,956.95 
MEEMEORESEARGEH (Government share, 50%). 7,250.34 


| $437,618.40 
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Name 


Abel, M. K. 


Alexander, J.C: 
Armstrong, H. L. 


Barrett, I. 


Bendell, J. F. 
Bevege, Miss E. E. 
Blackwell, J. H. 
Bowman, R. I. 
Carman, G. M. 
Ghaplins-Nigy: 


Cooker: oS: 


Cranna, N. G. 


Cruise, .J2 EB: 
Cumming, C. 
Duvall J 2M: 
Eastcott, J. 
Feldman, G. 
Gagemhans: 


George, Miss P. 
Griffths, G. M. 
Hamilton, DR: 
Harrower, G. A. 
Horsley, R. J. 
Hossack, W. R. 
Fiudson, JD 7kt 


ant Oo 


Iverson, K. E. 
Johnson, W. E. 


Love, A. W. 


McArthur, N. M. 
MacAskill, D. 
McElcheran, D. E. 


MacKenzie, I. K. 
MekayO 5. 
MacMillan, F. A. 


APPENDIX II 


Field 
Geology 


Biochemistry 
Physics 
Biology 
Biology 
Chemistry 
Physics 
Biology 
Biology 
Metallury 
Biology 
Physics 
Biology 
Physics 
Physics 
Mathematics 
Mathematics 
Biology 
Chemistry 
Physics 
Physics 
Physics 
Physics 
Astronomy 
Physics 
Physics 
Mathematics 
Agriculture 
Physics 
Geography 
Physics 
Chemistry 


Physics 
Physics 
Physics 


SCHOLARSHIP AWARDS — 1950-51 


Scholarship University 


Queen’s University 

Ontario Agricultural College 
Queen’s University 

University of Toronto 
University of British Columbia 
Queen’s University 

University of Western Ontario 
University of California 

Iowa State University 
University of Toronto 
University of Toronto 
University of British Columbia 
Co:nell University 

University of Toronto 
McMaster University 
University of Michigan 
University of Toronto 
Ontario Agricultural College 
Queen’s University 

University of British Columbia 
University of British Columbia 
McGill University 

University of Saskatchewan 
University of Toronto 
University of Toronto 
McMaster University 

Harvard University 

University of Saskatchewan 
University of Toronto 
University of Michigan 
McMaster University 


McMaster University 
Leeds University (travel grant) 


Univezsity of British Columbia 
McMaster University 
Queen’s University 
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Award. 


$ 600.01 


600.0) 
600.0: 


600.0 
600.0 


750.01 
| 


1,000.0. 
600.0 
500.0 
600.0 

600.0 

750.0 

600.0 


600.0. 


600.0 
600.0 
600.0 
600.0 
600.0 
600.0 
600.0 
750.0, 
750.0, 
600.¢ 
750.0 
600.0 
600.C. 
750.0 
1,000.C 
900.C. 
750.C. 


750.0 
200. 


Name Field Scholarship University 
McMullen, C. C. Physics McGill University 


Manson, J. G. A. Biology | University of Toronto 
Maxwell, Miss D. E. Biology McGill University 

Maxwell, J. A. Geology University of Minnesota 
Meyers, N. W. Chemistry Queen’s University 

Page, JA. Chemistry Harvard University 

Pearson, ia Physics University of Toronto 

Petch, gaa wh Physics University of British Columbia 
Rigler, ral Bl Biology University of Toronto 

Salkeld, Miss E. Biology London University 

ean, Le): Physics McMaster University 

Bee maker, ReA: Biology Ontario Agricultural College 
Smillie, Rew: Mathematics University of Toronto 

Standil, Sy Physics University of Manitoba 
Strickland, ie Biochemistry University of Western Ontario 
Szabo, A. Biochemistry McMaster University 
Teghtsoonian, E. Metallury University of Toronto 

Jffen, Re J. Physics University of Western Ontario 
Versteeg, ys Chemistry McGill University 

Walker, J. F. Chemistry University of Illinois 

Wanless, Re - Chemistry McMaster University 

Webber, lok DF Chemistry University of Western Ontario 
Wheeler, R. C. Chemistry Queen’s University 

Whitaker, Miss J. F. M. Biology University of British Columbia 
Whitham, WG Physics University of Toronto 
Whittier, A. C. Physics McGill University 

Williams, G. ee Chemistry University of Western Ontario 
Wilson, 2G: Biology University of Wisconsin 
Vilson, SA e Chem. Eng. Queen’s University 

Yood, nk Vey deb Geography McMaster University 
Voodward, law Geology Queen’s University 
Vormleighton, Re Mathematics Pvinceton University 


Resigned January, 1951. 


: 
jf 


> 


Award 


% 900.00 
600.00 
750.00 
900.00 
600.00 
900.00 
750.00 
750.00 
600.00 

1,000.00 
600.00 
600.00 
900.00 
900.00 
900.00 
750.00 
900.00 
750.00 
900.00 

1,000.00 
750.00 
600.00 
600.00 
750.00 
750.00 
600.00 
600.00 

1,000.00 
600.00 
750.00 
750.00 
900.00 


AERIAL SURVEY RESEARCH 


APPENDIX III 


ADVISORY COMMITTEES i 


Main Committee: 


Prof 


Pike Bee lacksonu 


(Chairman) 


Mr. 
Mr. 
Mr. 
Mr. 
De 
18) 8 
Mr. 
Dr 
Mr. 
Mr. 
Mr. 
Mr. 
Mr. 


| ARIE aN 
J. M. Bishop 
J. A. Brodie 

Dy | eGhapman 
W. Clark 

Dy Re Derry, 
W..J. Fulton 
L. E. Howlett 
NESE Eiucse 
W. J. Jackson 
R. N. Johnston 
D. N. Kendall 
Seis loses 


Prove © a) iarsiall 
Prof. F. F. Morwick 
Prof. J. E. Reid 


Me. 
Me. 


A. H. Richardson 
J RG Smy ra 


Applied Physics, University of Toronto 


Austin Airways Limited 
Ontario Dept. of Lands and Forests | 
Ontario Dept. of Lands and Forests : 
Ontario Research Foundation | 
Eastman Kodak Company, Kodak Park Work) 
Ventures Limited : 


Ontario Dept. of Highways 


Physics, National Research Council 
Ontario Dept. of Mines 

Williamson Co. of G@iaade j Brace b 
Ontario Dept. of Lands and Forests | 
Photographic Survey Corporation | 
Abitibi Power and Paper Co. Ltd. | 
Civil Engineering, University of Toronto 
Soils, Ontario Agricultural College | 
| 


Ontario Dept. of Planning and Developmer 


Electrical Engineering, University of Toront 


Ontario Dept. of Lands and Forests 


Meetings: September 15th and 16th, 1950, Photogrammetric Section, | 


Abitibi Power and Paper Co., Sault Ste. Marie. 


Executive: 


Prot. Ko B.g Jackson 


( 


Chairman) 


Mr. W. J. Fulton 


Mr 
Mr 
Mr 
Mr 


_M. E. Hurst 

=k. IN] Johnston 

— Ne Kendall 

. A. H. Richardson 


Applied Physics, University of Toronto 


Ontario Dept. of Highways 

Ontario Dept. of Mines 

Ontario Dept. of Lands and Forests 
Photographic Survey Corporation | 
Ontario Dept. of Planning and Developme 


Meetings: April 5th, 1950, 39 Queen’s Park, Toronto. | 
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Photography: 

Mr. J. R. M. Austin 
Mr. J. M. Bishop 
Prof. K. B. Jackson 
Mr. R. N. Johnston 
Mr. D. N. Kendall 


Photogrammetry: 
Prof. K. B. Jackson 
Mr, K. H. Siddall 
ir. L. G. Timpson 


Prof. W. M. Treadgold 


Mr. J. G. Wilkinson 


Austin Airways Limited 

Ontario Dept. of Lands and Forests 
Applied Physics, University of Toronto 
Ontario Dept. of Lands and Forests 
Photographic Survey Corporation 


Applied Physics, University of Toronto 
Ontario Dept. of Highways 

Ontario Dept. of Lands and Forests 
Civil Engineering, University of Toronto 


Photographic Survey Co. Ltd. 


AGRICULTURAL RESEARCH 


Main Committee: 


Mr. C. F. Luckham 
(Chairman) 


Mr. Ken Betzner 
Mr. J. Gordon Blair 
Dr. H. D. Branion | 


Prof. GiG.k. Downing 


Prof. E. H. Garrard 
Dr. E. S. Hopkins | 
Faot. R. G. Knox 
Mr. Lawrence Kerr 
Dr. A. L. MacNabb 
Mr. M. H. McCurdy 
Dr. G. P. McRostie 
Jr. K. W. Neatby 
Dr. E. F. Palmer 
Mr. A. Pitt 

Mr. F. W. Presant 
?rof. G. N. Ruhnke 


Pe G. A. Schell 


| 
| 
| 


Norfolk Specialty Farms 


R.R. No. 2, Waterloo 
Niagara Brand Spray Company Limited 
Animal Nutrition, Ontario Agricultural College 


Agricultural Engineering, Ontario Agricultural 
College 


Bacteriology, Ontario Agricultural College 
Dominion Dept. of Agriculture 


Animal Husbandry, Ontario Agricultural 
College 


Chatham | 
Ontario Veterinary College 
Cockshutt Plow Company Limited 
Field Husbandry, Ontario Agricultural College 
Dominion Dept. of Agriculture — 
Ontario Dept. of Agriculture 
Massey-Harris Company Limited 
Toronto Elevators Limited 
Research, Ontario Agricultural College 
Canada Packers Limited 

Zul 


Virea Ger Steccley Ontario Dept. of Agriculture 


Mr o We Ge loner Charles Yeates & Co. Limited 

Miers 1S.) leaner Silverwood Dairies, Limited 

Mr. George Wilson Ontario Dept. of Agriculture | 

Mr. S. M. Young International Harvester Company of Canada 
Limited : 


Meetings: April 28th, 1950, Ontario Agricultural College, Guelph. 


Co-Ordinating Committee: 


rule branton An‘mal Nutrition, Ontario Agricultural College. 
(Chairman) | 
Prof. C. G. E. Downing Agricultural Engineering, Ontario Agricultural 
College | 

Mr. GC. F: Luckham Norfolk Specialty Farms | 
Dose. Ee Palines Ontario Dept. of Agriculture | 
Mr. George Wilson Ontario Dept. of Agriculture , 
Dre Ee oeehiopKins Dominion Dept. of Agriculture | 
(Advisory) | 
Dr. K. W. Neatby Dominion Dept. of Agriculture | 
(Advisory) 


FISHERIES AND WILDLIFE RESEARCH | 


Main Committee: 


Dre lek Dy monday Zoology, University of Toronto 
(Chairman) 

Dr. A. M. Fallis Ontario Research Foundation | 
(Secretary) 

reid bacce Zoology and Applied Biology, University 


: of Western Ontario 
Dr. A. O. Blackhurst Ontario Federation of Commercial Fishermet 
Di eh eDaaelatke Ontario Dept. of Lands and Forests | 


Prof. A. F. Coventry Zoology, University of Toronto 


Dr eile @urran Biology, Queen’s University 

DriG2 Dy rowle Ontario Dept. of Lands and Forests 
realy ere. Zoology, University of Toronto 

Dr. W. J. K. Harkness Ontario Dept. of Lands and Forests | 
Mr. L. Hughes Northern Ontario Outfitters’ Association | 
Dreibo Peaide Zoology, University of Toronto | 
Mr. R. N. Johnston Ontario Dept: of Lands and Forests | 
Dre R. ReEangford Zoology, University of Toronto | 
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Mir. FW. HW. MacKay Ontario Dept. of Lands and Forests 
Mr. K. M. Mayall Ontario Dept. of Planning and Development 
Mr. W. Austin Peters Ontario Federation of Anglers and Hunters 
Dr. N. W. Radforth Botany, McMaster, University 
Mr. Lester L. Snyder Royal Ontario Museum of Zoology 


Dr. W. M. Sprules’ Zoology and Applied Biology, University 
of Western Ontario 

mr. F. A. Urquhart Royal Ontario Museum of Zoology 

Dr. A. Emerson Warren” Zoology, McMaster University 

Mr. Geo. Bishop Red Lodge, Manitoulin 


Meetings: October 21st, 1950, 39 Queen’s Park, Toronto. 
February 22nd, 1951, Hotel London, London. 


Executive: 

Dr. J. R. Dymond Zoology, University of Toronto 

| (Chairman) 

Dr. A. M. Fallis Ontario Research Foundation 

(Secretary) 

Dr. H. Battle Zoology and Applied Biology, University 


) of Western Ontario 


| 
Prof. A. F. Coventry Zoology, University of Toronto 


Dr. Pee. Fry Zoology, University of Toronto 
Dr. W. J. K. Harkness Ontario Dept. of Lands and Forests 
Mr. R. N. Johnston Ontario Dept. of Lands and Forests 


Meetings: February 22nd, 1951, Hotel London, London. 


Great Tales Fisheries Research: 


‘Mr. R. N. Johnston Ontario Dept. of Lands and Forests 
| (Chairman) 


Dr. A. O. Blackhurst Ontario Federation of Commercial Fishermen 
‘Dr. J. R. Dymond Zoology, University of Toronto 
Dr. eee iE ry Zoology, University of Toronto 


Dr. W. J. K. Harkness Ontario Dept. of Lands and Forests 
Meetings: February 22nd, 1951. 


Research on Parasites and Diseases in Relation to Fisheries and Wildlife: 
Dr. A. M. Fallis Parasitology, Ontario Research Foundation 


(Chairman) 


‘I Resigned, January, 1951. 
2 Died, January 7, 1951. 


294] 


Ontario Dept. of Lands and Forests 
Ontario Dept. of Lands and Forests 
Ontario Veterinary College 

Ontario Research Foundation 


Royal Ontario Museum of Zoology 


Meetings: May Ist, 1950, Ontario Veterinary College, Guelph. 
February 22nd, 1951. 


Di Gy Ele a Glance 
Dr. Cy De Fowle 
Dr. A. A. Kingscote 
Der) ce ee ee ptent 
Dre Fo A-2Urquhare 
Wildlife: 

Dre. Dak owle 

(Chairman) 

Dreebivela Battle 


[Die Ca ee Dia e@larke 
Prof. A. F. Coventry 
Dr 


H. W. Curran 


Dr. A. E. Warren’ 


Ontario Dept. of Lands and Forests 


Zoology and Applied Biology, University 
of Western Ontario 

Ontario Dept. of Lands and Forests 

Zoology, University of Toronto 

Biology, Queen’s University 

Zoology, McMaster University 


Research on Plants in Relation to Wildlife: 


DrGe DU bowle 
(Chairman) 

Dre W.. \- Kk Harkness 

Mieke Mayall 

Dr. N. W. Radforth 

Dra) it. open 

Publicity: 

Mr. K. M. Mayall 
(Chairmany 


Ontario Dept. of Lands and Forests 


Ontario Dept. of Lands and Forests 


Ontario Dept. of Planning and Development — 


Botany, McMaster University 


Zoology, University of Toronto 


Meetings: October 18th, 1950, Parliament Buildings, Toronto. 
January. 23rd, 1950, 39) Queens: Parks loronto: 


Dr. N. W. Radforth 
Mr. A. Fenwick 


Meetings: October 21st, 1950. 
March 28th, 1951, 39 Queen’s Park, Toronto. 


FORESTRY RESEARCH 


Main Committee: 


Prov. J W.1 besisam 
(Chairman) 


1 Died, January"7, 1951. 


Ontario Dept. of Planning and Development 


Botany, McMaster University 
Ontario Dept. of Lands and Forests 


Forestry, University of Toronto 
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Dr. H. B. Marshall 


(Secretary) 
Ur. A. S. L. Barnes 
dr. H. W. Beall 


Dr. John E. Bier 
Mr. G. G. Cosens 
Ar. W. A. Delahey 


fer. G. H. Duff 
fe 1. L.. Dunbar 
‘tof. R. O. Earl 

fe D. A. Gillies 


Ir. J. H. Godden 
Yr. O. Holden 


tof: R. C. Hosie 

‘ol. J. H. Jenkins 

ir. R. N. Johnston 
1aj. Gen. H. Kennedy 
Ir. A. Koroleff 
Ir. W. J. LeClair 


'r, G. A. Ledingham 
_ (Associate Member) 


Ir. A. P. Leslie 
Ir. D. A. Macdonald 
Ir, J. B. Matthews 

tr, T. A. McElhanney 
tof, R. R. McLaughlin 


Ir. C. R. Mills 

ir. M. L. Prebble 
ir, K. O. Roos 

Ir, S. J. Staniforth 


PaG. H. Tomlinson, IT 
lr. G. Tunstell 


mC. G. E. Downing 


Ontario Research Foundation 


Ontario Dept. of Planning and Development 
Dominion Dept. of Resources and Development 
Dominion Laboratory of Forest Pathology 
Kimberley-Clark Corporation 

Consulting Forester 


Agricultural Engineering, Ontario Agricultural 
College 


Botany, University of Toronto 
Consultant, Forest Utilization 
Biology, Queen’s University 
Gillies Bros. & Co. Ltd. 

Great Lakes Paper Company 


The Hydro-Electric Power Commission of 
Ontario 


Forestry, University of Toronto 

Dominion Dept. of Resources and Development 
Ontario Dept. of Lands and Forests 
Consulting Engineer 

Pulp and Paper Research Institute of Canada 
Canadian Lumbermen’s Association 


National Research Council Regional Laboratory, 
Saskatoon 


Ontario Dept. of Lands and Forests 
Dominion Dept. of Resources and Development 
Abitibi Power and Paper Company Ltd. 
Grimsby 

Chemical Engineering, University of Toronto 
Ontario Forest Industries Association 

Forest Insect Laboratory 

Booth Lumber Limited 

Staniforth Lumber Co. Limited 

Howard Smith Paper Mills Limited 


Dominion Dept. of Resources and Development 


Beane: April 14th, 1950, University of Toronto, Toronto, 
September 7th a 8th, Cornwall Street Railway, 


Light & Power Co., 


GocAwallt 


ar 


Executive: 


Prof. J. W. B. Sisam 


(Chairman) 

Dr. H. B. Marshall 
(Secretary) 

Mr= Ay So Ey eBarnes 


Mr. R. N. Johnston 
Mr. J. B. Matthews 
Prof. R. R. McLaughlin 


Meetings: March 


Wood Chemistry: 
H. B. Marshall 


Dr. 

(Chairman) 
Dr. G. A. Adams 
Dr. F. Bender 


Dr. G. A. Ledingham 


Prof. R. R. McLaughlin 
Dr. G. H. Tomlinson, IT 


Meetings: June 19th, 1950, Ontario Research Foundation. 


Forest Biology: 


Mr. A. P. Leslie 
(Chairman) 


Mr. A. B. Baird 

Mr: Gs G. Cosens 
Mr. W. A. Delahey 
ProbetGn el ae ute 
Piotr san aeatl 
Prot. rlosie 
Mr. R. N. Johnston 
Maj. Gen. H. Kennedy 
Mr. D. A. Macdonald 
Mr. C. R. Mills 

Mr. K. O. Roos 


Forestry, University of Toronto | 
Ontario Research Foundation 


Ontario Dept. of Planning and Developmer 
Ontario Dept. of Lands and Forests | 
Abitibi Power and Paper Company Ltd. 


Chemical Engineering, University of Toront 


3rd, 1951, 39 Queen’s Park, Toronto. 


Ontario Research Foundation 


Applied Biology, National Research Council | 
Forest Products Laboratory of Canada | 


National Research Council Regional Laborator 

Saskatoon | 
Chemical Engineering, University of Toron) 
Howard Smith Paper Mills Limited | 


| 
\ 


Ontario Dept. of Lands and Forests | 
| 

Science Service, Dominion Dept. of Agricultu | 

Kimberley-Clark Corporation | 

Consulting Forester 

Botany, University of Toronto 

Biology, Queen’s University 

Forestry, University of Toronto 

Ontario Dept. of Lands and Forests 

Consulting Engineer | 

Dominion Dept. of Resources and Developme 

Ontario Forest Industries Association 

Booth Lumber Limited 
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a le iaetetneidlineninen 


| J. W. B. Sisam 
Mr. W. E. Willson 


Fire Control: 


Mr. J. B. Matthews 
) (Chairman) 


Mr. M. H. Baker 
if. A. S. -L. Barnes 
fir. J. C. Dillon 
(Mr. Q. F. Hess 

Mr. R. N. Johnston 
Prof. A. S. Mitchell 
Mr. James Ruxton 


Prof. J. W. B. Sisam 


| 


eof. J. W. B. Sisam 


(Chairman) 

Dr. John E. Bier 
Mr. W. A. Delahey 
Mr. Gordon Godwin 
Mr. R. N. Johnston 


| 


Mr. J. B. Matthews. 


| 
sawmilling Practice: 
} 

-rof. J. W. B. Sisam 
(Chairman) 


De. H. B. Marshall 


| (Secretary) 


sol. J. H. Jenkins 

dr, W. Jemee@larc 

Mr. T. A. McElhanney 
Me K. O. Roos 


im J. F. Sharpe 


Forestry, University of Toronto 


Abitibi Power and Paper Company Ltd. 


Meetings: October Z3td,, 1950, 39 Queen’s Park, Toronto. 


Abitibi Power and Paper Company Ltd. 


Ontario Dept. of Lands and Forests 

Ontario Dept. of Planning and Development 
Ontario Dept. of Lands and Forests 

Ontario Dept. of Lands and Forests 

Ontario Dept. of Lands and Forests 
Forestry, University of Toronto 

Ontario Dept. of Lands and Forests 


Forestry, University of Toronto 


Meetings: April 3rd, 1950, 39 Queen’s Park, Toronto. 


Forestry Research in the Thunder Bay Region: 


Forestry, University of Toronto 


Dominion Laboratory of Forest Pathology 
Consulting Forester 

The Ontario Paper Co. Limited 

Ontario Dept. of Lands and Forests 
Abitibi Power and Paper Company Ltd. 


Meetings: May 29th, 1950, 39 Queen’s Park, Toronto. 
| June 21st, 1950, 39 Queen’s Park, Toronto. 


Forestry, University of Toronto 
Ontario Research Foundation 


Dominion Dept. of Resources and Development 
Canadian Lumbermen’s Association 
Grimsby 
Booth Lumber Limited 
Ontario Dept. of Lands and Forests 
eat 


Mr, S. J. Staniforth Staniforth Lumber Co. Limited 
Mr. G. J. Thomson Peter Thomson & Sons 


Meetings: March 5th, 1951, 39 Queen's Park, Toronto. 


Waste Slabwood Utilization: 


Prof. J. W. B. Sisam Forestry, University of Toronto 


(Chairman) 


Mr. James W. Church Mechanical Engineering, University of Toronto 


Gol.) Jeet) enkins Dominion Dept. of Resources and Development 
Mr. W. J. LeClair Canadian Lumbermen’s Association | 
Dr. H. B. Marshall Ontario Research Foundation 


Mr. T. A. McElhanney Grimsby | 
Prof. W. G. McIntosh Mechanical Engineering, University of Toronto’ 


| 


Prof. I. W. Smith Mechanical Engineering, University of Toronto 
Meetings: March 5th, 1951, 39 Queen’s Park, Toronto. | 


HIGHWAYS RESEARCH 
Main Committee: 


Mr. A. K. Hay Federal District Commission 
(Chairman) 


PAs 2 Lamont Ontario Dept. of Highways 

ecretary | 
ibe WE Wie (Ce vaesic Carter Construction Co. Ltd. ! 
Mew eels Chapman Ontario Research Foundation | 
Mr. W. A. Clarke Ontario Dept. of Highways 
Mire Da) |e Emrey, County Engineer, Kitchener | 
NMitee leh eee rancis Ontario Dept. of Highways | 
Mr. W. J. Fulton Ontario Dept. of Highways 

Mr. W. B. Hastings Ontario Motor League | 
Mr. R. A. Low Dominion Dept. of Resources and Developmen | 
Mr. W. S. McKay St. Thomas 

Dr. N. W. McLeod Imperial Oil Limited 

Mr. W. J. Moore Ontario Municipal Board 

Mr. F. L. Peckover National Research Council 

Mr. C. A. Robbins Ontario Dept. of Highways 
Mr. D. O. Robinson Canada Cement Co. | 
Protea Lacan Civil Engineering, University of Toronto | 


aatel 


Mr. J. Walter Ontario Dept. of Highways 


Mr. R. B. Young The Hydro-Electric Power Commission of 
Ontario 

Mr. Harold Cleave Bloomfield 

ae Ex officio) 

Vr. E. Birdsall Standard Paving Co. Ltd. 

(Ex officio) 


Meetings: April 21st, 1950, Board Room, Dept. of Highways, Toronto. 
| October 13th, 1950, Salon cA Chateau Laurier, Ottawa. 
| 


ixecutive: 

Me A. XK. Hay Federal District Commission 

Chairman) 

oN. Lamont Ontario Dept. of Highways 

Ur. D. J. Emrey County Engineer, Kitchener 

Mr. T. F. Francis _ Ontario Dept. of Highways 

Ar. W. J. Fulton Ontario Dept. of Highways 

Xe N. W. McLeod Imperial Oil Limited 

'rof. we Ibs Sagar Civil Engineering, University of Toronto 
Ar. J. Walter Ontario Dept. of Highways 


. 
) 
| 


Meetings: June 16th, 1950, 39 Queen’s Park, Toronto. 


‘taffic and Planning: 


Ir. W. J. Fulton Ontario Dept. of Highways 

_ (Chairman) 

fr. A. E. K. Bunnell = Ontario Dept. of Planning and Development 
Tr. W. A. Clarke Ontario Dept. of Highways 

lr. R. A. Low Dominion Dept. of Resources and Development 
Ir. J. M. MacInnes Ontario Dept. of Highways 

Ir. G. R. Marston County Engineer, Simcoe 

Ir. oe. Zoller Ontario Dept. of Highways 

esign: 

Ir D. J. Emrey County Engineer, Kitchener 

_ (Chairman) 

ir. T. F. Francis Ontario Dept. of Highways 

faeR. M. Lee County Engineer, Brantford 

em. W. McLeod Imperial Oil Limited 

t. D. G. Ramsay Ontario Dept. of Highways 
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Mr. D. O. Robinson 


Mr. J. Walter 

Soils and Foundations: 

Mr. J. Walter 
(Chairman) 

Mr 2D. o)-) Bmtey 

Mr. R. A. Low 


Mr. A. D. McGinnis 
Dr. N. W. McLeod 
Mr. D. G. Watt 


Canada Cement Co. 


Ontario Dept. of Highways 


Ontario Dept. of Highways 


County Engineer, 


Deminion Dept. of Resources and Developmer 


Kitchener 


McGinnis and O’Connor 
Imperial Oil Limited 


The Hydro-Electric Power Commission of 


Ontario 


Materials and Construction: 


Mr. T. F. Francis 
(Chairman ) 


ites Gua liraser 

Mr. T. Johnston 
Mr. E. W. Jones 
Mr. T. R. Patterson 
Prof. W. L. Sagar 


Ontario Dept. of 


Ontario Dept. of 
Ontario Dept. of 
County Engineer, 
County Engineer, 


Civil Engineering, 


INDUSTRIAL RESEARCH 


Main Committee: 


Mr. C. A. Pollock 
(Chairman) 


Mr. Lorne C. Anderson 


Mr. H. L. Bemis 
Mr. G. C. Bernard 
Mr. T. W. Brackinreid 


Mr. Lorne S. Campbell 
Mr. Howard Chamberlain 


Mic eAe eb atist 
Mr. R. W. Keeley 
Gola aslevic 
Ola) ele Viackae 
Mr. D. Alan Page 
Miro We |e \Weneicn 
Dra Et) BSpeakman 


1 Resigned, January 30, 1951. 


Highways 


Highways 
Highways 
Batrie 


Goderich 


University of Toronto | 


Dominion Electrohome Industries, Ltd. 


Ontario Paper Co. Limited 


Campbell Soup Company Ltd. 


Canadian Manufacturers’ Association Inc. 


Phillips Electrical 


Works 


Ontario Dept. of Planning and Developme 
Lowe Brothers Co. Ltd. 


Yocum Faust, Limited 


Bendix-Eclipse of 


Ontario Dept. of Planning and Developme 


Ontario Research 


Canada Limited 


Foundation 


Mercury Mills Limited 
Otis Elevator Company Limited 


Ontario Research 
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Foundation 


| 

Mr. D. W. Stewart, Jr. 
Mr. D. B. Strudley 

Mr. J. N. Swinden 

Mir. A. B. Ward 


Jain Committee: 


'rof. A. C. Plewes 


: (Chairman) 


rr. Bere Berry 


Ir. G. A. H. Burn 

fe A. V. DeLaporte 
om. J. D. Lee 

fr. H. S. Matthews 
rof. R. R. McLaughlin 
Ir. Alex D. McRae 

Ir. W. C. Miller 
Me. E. Proctor 

Mts FH. B. Speakman 


| 


| 


NDUSTRIAL WASTE 


Renfrew 
Imperial Rattan Co., Limited 
Great Lakes Lumber and Shipping, Ltd. 


Ontario Research Foundation 


Meetings: April 21st, 1950, Royal York Hotel, Toronto. 
June 20th, 1950, Royal York Hotel, Toronto. 
September 12th, 1950, Royal York Hotel, Toronto. 
November 7th, 1950, Hawthorne Farm, Milton. 
December 6th, 1950, Royal York Hotel, Toronto. 
February 7th, 1951, Hart House, Toronto. 


Chemical Engineering, Queen’s University 


Ontario Dept. of Health 

Ontario Dept. of Health 

Ontario Dept. of Health 

Civil Engineering, Queen’s University 
Matthews-Wells Company Limited 
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February 2nd, 1951, 39 Queen’s Park, Toronto. 
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Algoma Steel Corporation, Ltd. 
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Atlas Steel Company 

Laval University 

Steel Company of Canada Ltd. 
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PRINTER TO THE QUEEN’s Most EXCELLENT MAJESTY 


Research Council of Ontar 
39 Queen’s Park Crescent, 


Toronto 5, Ontario. : 


October, 28.51952. 


The Honourable William Griesinger, 


Minister of Planning and Development. 


Sir: 


Attached hereto is the Director’s report of the Research Council | 
Ontario for the fiscal year April 1, 1951, to March 31, 1952. As in previc 


years, this report ised concise review of the activities ck the Council and. 
| 


Advisory Committees. 


The Director continues to inspire the Advisory Committees in ch 
respective fields to such an extent that the results of this work are | 
increasing value to the Council in assessing the research activities through 
the province. One of the significant phases of the work of these committ: 
is that they are able to bring together for consultation and study scient’: 
from federal and provincial departments, university professors { 
industrialists. Furthermore, it is only necessary to attend a few of | 


Advisory Committee meetings to realize what an excellent role they 


| 
playing in encouraging the exchange of information and developing | 
enthusiasm among research people in different organizations. While th 
committees have no authority, it is obvious that they assist materially 
formulating the programmes of the various research groups in the provin 

It is the hope of the Council that within a year it will be in a posit’ 
to present to the government a concrete survey of the adequacy of resea’ 
conducted in the province, and also make recommendations with regard 


future direction and expansion. ! 


Respectfully submitted, 


R. K, STRATFORD, | 


; 
Presid: 


. 


: 
; 
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\ 
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DIRECTOR’S REPORT 


The Research Council held three regular meetings and the executive 
net six times. The President with the Director met with ministers and 
lepartmental officials of both the provincial and federal governments. The 
Jirector attended most of the meetings of the Advisory Committees. 


scholarships 


_ The Scholarship Committee met on March 6th and 79> testo 
onsider the applications and make the awards for the 1952-53 session. 
nterviews with students and professors were arranged to present the 
ypportunities for scholarships, to facilitate the submission of applications, 
nd to assist the students in making contact with research opportunities. 
During January the Director visited the Ontario universities to interview 
udents and to discuss the students and their research programs with the 
iofessors. A second visit was made to each university by Miss Ash a few 
lays later to assist the students in the preparation of their applications. 


The Scholarship Committee has recognized the necessity of encouraging 
esearch biologists in their post-graduate studies. The 46 scholarships 
warded for the 1952-53 session were distributed among the sciences as 
ollows: physics, 16; biology, 12; mathematics, 9: chemistry, 7; engineering, 
; and geology, 1. Since the beginning of the scholarship plan in 1946, a 
stal of 373 scholarships have been awarded. The distribution among the 
slences was physics, 128; biology, 102; chemistry, 57; engineering, geology 
nd metallurgy, 37; mathematics, 30; and others, 19. 


Intario Research Foundation 


The closest possible contact was maintained with the Ontatio Research 
oundation. Dr. Speakman, Mr. Stadelman and the staff of the Foundation 
operated fully in all phases of the work and were available at all times for 
onsultation on joint problems. The Council continues to occupy one floor 
f the house at 39 Queen’s Park Cresc. East. The Foundation use the 
‘mainder of the building and have looked after the servicing of the 
ilding. 


The programs of work in the Foundation which have been supported 
7 the Council are related to the major industries processing raw products. 
here are two exceptions, the program on physiography and climatology 
id the program on parasitology. These are programs of basic research 
wing application mainly to fundamental developments in forestry and 
ticulture. During the current year approximately one-half of the 
2search Council’s budget for grants-in-aid was spent on projects in the 
yundation ($246,500). 


Several group research projects were continued by the Foundation 
id new ones are under discussion. 


fee 


Universities | 
During the year $157,030 was expended in the support of program 
of research within the universities. These grants are made to individua 
professors for work that has been considered by one or other of the Advisory 
Committees. It forms an integral part of the university research structure 
The direction of the program is the responsibility of the professor. Thi 
Research Council through its committees endeavours to bring together al 
the indirect support that may help a particular research program to gi 
forward. The dollar value of university research programs is not easy | 
assess due to their fundamental nature. All programs are reviewed by th 
Advisory Committees, which assures the value of the work and justifies th. 


financial support of the Government. 


Forestry 


The research being directed in forestry is covered by the report oO. 
Dean Sisam, Chairman of the Forestry Committee. Special mention shouli 
be made of the completion of the regeneration survey that has been goin. 
forward during the last few years. This report will serve as a basis for th 
planning of development and research programs within the Province any 
will provide basic information for those who are building up managemer 
plans. 


The development of research in the field of wood chemistry is goin’ 
forward in the Foundation and the universities. The Forestry Committe: 
some years ago brought to the attention of the chemists in the Provinci« 
universities the need for work in the field of wood chemistry. Projeci 
which are now being supported are a part of what it is hoped will develo 
into an adequate research program. 


The Forestry Committee have been trying to stimulate an interest 0. 
the part of industry and various research groups in new methods for th 
treatment of wood waste from both primary and secondary operations. Th 
Committee in co-operation with the Forest Products Laboratory of th! 
Department of Resources and Development in Ottawa have been attemptin | 
to clarify some of the techniques of the manufacture and operation of sav | 
and sawmill equipment. The Research Council of Ontario is supportin 
the mechanical engineering phases of this development which are bein 


carried out in the Mechanical Engineering Department of the Universit: 


of Toronto. The Forest Products Laboratory of the Federal Departmet 
of Resources and Development have set up a research sawmill of standat 
design on which modifications may be made and measured. This mill | 
fully instrumented to give complete data on all the factors involved. 


Fisheries and Wildlife 


The fisheries research program so far as the smaller lakes and tl 
streams of the Province are concerned is well rounded out. Discussio) 


| 8 | 


nave been going forward during the year to develop an adequate program 
of research for the Great Lakes. The organization of effort and financial 
support is complicated because of the fact that the Great Lakes as 
mternational waters bring together Canada, six States and the Federal 
Government of the United States. Progress is being made but a body of 
water as large as any one of the Great Lakes presents a variety of problems 
hat will take many years of study. 


| In the field of terrestrial biology the Committee have been trying to 
levelop an overall program in the Province. During the past year new 
drojects were started at several points. Within a few years results will 


\ 


ecumulate which should clarify the problems that arise in the management 
of wild life in the forests and in the agricultural areas. One phase of this 
vork which is important in wild life management and animal husbandry 
nd has some relation to human welfare as well, is the field of parasitology. 
he work, supported by the Council, has been centred in the Foundation 
vith close liaison being maintained with the Royal Ontario Museum and 
he Ontario Veterinary College. 


ndustrial Research | 
: 


The main interest in Industrial Research has been directed toward the 
ssistance of small industries. The Industrial Research Services of the 
Intario Research Foundation which was begun in 1947 has developed 
ubstantially and the Committee are now considering what extensions of 
ies : , : 
dis service should be made and what might be done to complement this 
rork. 


With the view to developing a wider appreciation of the value of 
ssearch on the part of industry and of making use of the judgment of 
idustrial executives, the group research idea has been discussed. During 
1e year members of the Committee and others have expended a good deal 
f effort in bringing to the attention of industry the group research plan of 
)-operation between industry and the government. 


! 


idustrial Waste 


The programs coming directly under this Committee have continued. 
iterim reports and papers have been presented in the field of milk, cannery 
id chemical wastes. The Committee have worked to obtain greater 
plication of much of the knowledge that is available. 


The testing and research facilities in the Sanitary Engineering Division 
>the Department of Health should be expanded. The laboratory, too, 
‘the natural centre for educational programs (both pre-employment and 
dst-employment) for industtial and municipal sanitary engineers. 


The Committee has maintained a close liaison between the Department 
Health and the Conservation Division of the Department of Planning 


le? J 


and Development and the Research and Management Divisions of the 
Department of Lands and Forests, with respect to the standardization anc 


correlation of water testing. 


Highways | 
f 

During the year the only research work directly associated with highway: 
within the Province has been that carried out in the Soils Division of the 
Department of Highways. This work has been related specifically to the 
program of highway construction in the Department of Highways. Withir 
this field the work is in the forefront of Highways research on this continen 


4 


and in the United Kingdom. | 


The Committee keep in touch with experimental work being conducter 
in the United States and Britain. Members of the Committee have attend 
meetings in the United States and presented papers to meetings in variou’ 


parts of Canada. 


The Committee have from the beginning recommended that thi 
facilities for the dissemination of research information should be improved 
The Department of Highways has under consideration a building progran 
which will provide more adequate quarters for the research section. Thi 
library facilities included there may well be the provincial centre for thi 


collection and distribution of research information. 


’ 
| 
1 
I 
i! 
} 
| 
| 


Mines, Minerals and Metallurgy | 


tl 


The main programs under this Committee during the year were th’ 
wire rope and metallurgical programs in the Ontario Research Foundation 
A group research project with the Ontario Mining Association on a non 
destructive device for the testing of mine cables in service has gone forwati 


{ 


and is undergoing preliminary field tests. 


The Committee continued to assist various university departments i. 
more fundamental research using geophysical, spectrographical an: 
geochemical methods to attack specific problems in the prospecting for anv 
processing of Canadian minerals. | 


Agriculture 


This Committee was reorganized during the latter part of 1951 t 
represent more adequately the agencies doing research in agriculture, th. 
institutions responsible for communicating the results of agricultural researc. 
to those who use them, and the farmers and growers who look to the researc) 
specialists for solutions to their problems. | 


The personnel of the reorganized committee is given in Appendix Ir 


| 
| 10 | . 


oils 


Pending the reorganization of the Advisory Committee on Agriculture, 


he Advisory Committee on Soils was not called together. 


ipanish River Pollution Committee 


During the year the Council Committee on the Spanish River Pollution 
tudies submitted their final report to the Minister of Lands & Forests. 


The administrative work has been made easy by the diligence and 
ficiency of the office staff. Due to the development of the work it will be 
ecessary during the coming year to add to the staff. The members of the 
youncil, members of the Government departments, university professors, 
nd industrial executives have all been very co-operative. 


Bebe 


ADVISORY COMMITTEE ON FORESTRY RESEARCH 
Chairman: Prof. J. W. B. Stsam 


The value of our basic forest products in Ontario is second only t 
that of agriculture. To provide a continuous yield of the most valuable tree 
species is a problem of first importance, as it is to-day in all countrie; 
possessing great forest assets. Moreover, in many areas of Southern Ontaric 
a program of reforestation is especially necessary as a land conservatior 
measure. These areas, once cleared, have now reverted to abandone 
farmland with an increasing waste caused by flooding and soil erosion. 


During 1951 the Advisory Committee on Forestry Research has beer 
most concerned with these two problems. The Committee met in May a 
Kapuskasing to discuss, in addition to its other research projects, the specia| 
problem of reproducing black spruce in areas now being cut, and also t 
visit the Spruce Falls Pulp & Paper mill and limits in order to observ: 
something of the conditions affecting forest operations in Northern Ontaric 
Reports were presented on the progress of research projects supported b 
the Research Council of Ontario, notably the planting of forest trees afte 
cut-over, the germination of red pine seed, the investigation of essential oil) 
derived from wood, the die-back in yellow birch as it may affect trees 1 
Ontario, the influence of soil fungi on nutrition of seediings, and soil an’ 
climatic classifications. To each of the subjects under discussion wet; 
contributed the opinions of scientists from Dominion and Provineis 
departments who are represented on the Advisory Committee, as well @ 
from the representatives from industry. The progress of similar ¢ 
supporting research being conducted outside Ontario was drawn to th’ 
attention of the Advisory Committee. 


In October a meeting was held at Maple to study the results of researc 
in tree breeding being conducted at the Southern Experimental Station of th| 
Department of Lands & Forests, and a business session followed at th’ 
Faculty of Forestry, University of Toronto. The purpose of this meetin) 
was to present to the Advisory Committee information on forest tre 
breeding, particularly in its relation to forest management in Ontario, an| 
to review related research being conducted elsewhere in Canada and abroat) 
The progress of such research in several localities in the United States we 
presented by Professor A. J. Riker of the University of Wisconsin. Th 
tree-breeding program in spruces carried on by the Dominion Forest Servic) 
with the object of developing superior strains was also outlined, as well « 
the program of forest genetics being conducted by Dr. Heimburger at Map! 
Ontario, with the support of the Research Council of Ontario. Oth) 
projects assisted by the Research Council were reviewed, notably Profess« 
Earl’s investigation of “sick soil” and methods of treating it, natural r| 
growth of forests in Ontario, research in sawmilling, uses of wood wast} 
and wood chemistry. | 
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| 
Regeneration | 


Many independent surveys have been made in past years to gauge the 
success of natural re-growth of trees after logging operations. Regeneratior 
of forests is a complex phenomenon, varying widely in quantity and characte: 
with such conditions as soil, elevation, drainage, exposure, light. A study 
of the reports of many surveys made independently over the past thirty year. 
has been completed since 1947 by Professor Hosie of the University oO 
Toronto. Professor Hosie’s findings re-aftirm the need for an extender 
study of natural regeneration and for a program of tree planting on cut-ove: 
and burned-over areas. His report, soon to be published, will be given wid 
circulation among those who are interested either technically or administra 
tively in the proper management of the forest resources of this Province. 


¥ 
[ 


Most of the information on which the report is based pertains to th 
pulpwood forests, particularly those represented by spruce and balsam fir 
our most valuable pulpwood species. Natural regeneration on the cut-ove 
areas is far from successful. It varies from poor to satisfactory, and th 
situation in general is less favourable for spruce. In order to place the futur 
forest economy of the Province on a sound basis, well-stocked stands ¢ 
desirable species will need to be established on the cropped sites. In som 


cases the forests may have to be re-established by planting. | 


Planting is an expensive undertaking, and it is therefore basic to us 
high-grade planting stock, to establish it on sites of high quality, and t 
develop planting methods suited to bush conditions. These are matters i 
which we are by no means fully informed as yet, and on which research | 
going forward, though not to the extent fully required. The quality of th 
planting stock, in so far as it is affected by inherited characteristics, is | 


problem of forest genetics. 


Forest Genetics 


—— 


Forest trees that have been investigated genetically have been found — 
be a complex of characters of widely varying value, some desirable, othe 
the reverse, and many of these characters are, of course, likely to be passt 
on to subsequent generations. In establishing new stands by means | 
plantations, it is possible to have full control over the source of seed to! 
used. The control of seed source has reached the stage in some Scandinavii 
countries where selected trees of high quality are grown in orchards for t. 
production of seed to be used in future planting operations. The resu 
must be in marked contrast to those of present-day logging methods, whi 
usually aim at removing all mature trees of commercially valuable speci 
and particularly all the dominant trees of the best form and vigour. Unl. 
advance growth is present or planting is undertaken the next crop will | 
produced from seed provided by the trees left on the area, which are usua’ 
of relatively poor quality and slow growth. 


[tas 


| 
| 
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By selective breeding and crossing between different natural strains, 
t may be possible to develop new strains in which the desirable features are 
ncreased. During the past few years the Ontario Department of Lands and 
forests has developed a research program in forest genetics under Dr. 
deimburger at the Southern Experiment Station at Maple. The main 
sroblems that Dr. Heimburger is investigating at the present time are (a) 
he development of a white pine strain or hybrid that will produce 
uigh-grade lumber and is resistant to the blister rust disease, and (b) the 
levelopment of a fast-growing poplar, well adapted to climatic conditions 
n Southern Ontario that can be grown on a short rotation to provide raw 
naterial for the pulp and paper industry. The Research Council of Ontario 
$ participating in the financial support of this program. | 


‘orest Tree Relationship with Fungous Growth 


j 


The nutritional effect on trees of fungi in forest soil is still very much 
matter of question. Some trees appear to derive mineral plant food by 
lose association of their fine network of rootlets with certain species of 
ungi. During the past two years a program of research in this field has 
een developed by Dr. G. H. Duff of the Department of Botany, University 
if Toronto, with the financial assistance of the Research Council of Ontario. 
During the past year the work has been expanded and Dr. Visvaldis Slankis, 
ormerly of Melins Laboratory at Uppsala, Sweden, has been working as 
mn associate. Dr. Slankis has a most valuable background of research 
xperience in this field. 


Miseases of Forest Trees 
Losses due to fire account for 8% of the yearly drain on our forests, 
hile losses due to insects and diseases, though less spectacular, account for 
70. 

: 
| The co-operative study developed in 1949 between Dominion and 
rovincial foresters in the problems of birch die-back is continuing, and 
» also is research in decay of white pine. Both these projects are given 
sistance by the Research Council of Ontario. 


Many of our sugar maple trees in Southern Ontario are defective, 
wing to the attack of various organisms that cause wood decay. During the 
ist two years fundamental studies of these diseases have been made by Dr. 
i. M. Good of the Department of Biology, Queen’s University. This 
indamental research project is also given support by the Research Council 
“Ontario. The work may well provide information of importance in the 
anagement of our hardwood forests for the production of high-grade 
mber and veneer. 


ey 


bf 
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Group Research | 
In our report of 1949-50, it was pointed out that proposals had been. 
made and discussed by the Committee for developing forestry research in 
this Province on a regional basis, and that under such a scheme opportunities 
would be provided for forest industries within a particular region to co- 
operate among themselves and with the Provincial Government in the study | 
of problems of common interest under a group research plan. This proposal | 
was brought to the attention of a number of the pulp and paper companies: 
operating in the Thunder Bay region of the Province. Two of the companies. 
— the Ontario Paper Company Limited and the Abitibi Power and Paper 
Company Limited — have shown interest in the plan since it was first. 
suggested, and have discussed it with officials of the Pulp and Paper Research 
Institute of Canada at Montreal. These two companies have now agreed 
upon a single project that might be undertaken in the region in question’ 
and which is of common interest in the management of their respective 
| 

| 
| 
Waste in Utilization of Wood | 


limits. 


The problem of waste which accompanies our forest operating and) 
wood-using industries has been of great concern to the Committee during 
the past two years. This includes waste of raw wood in the forest and mill 
as well as the discarding of large quantities of by-products from wood- 
processing industries. The loss is a growing problem to both industry and 
the Government. For example, in the manufacture of sulphite pulp, about 
50% of the wood is discarded in the form of waste sulphite liquor, 
representing a loss of some 15 million Ibs. per day from Canadian pulp mills. 
The conversion of saw-logs to lumber at present results in a final product 
representing only about 50% of the original volume of wood. The : 
maining 50% is only occasionally used efficiently in the manufacture of 
some saleable by-product. These two aspects of wood waste have been 
the subject of research conducted by two of our Forestry sub-committees, 
those dealing with sawmilling and with wood chemistry. | 
| 


Sawmilling | 
In addition to the failure in most sawmills to use slabwood, trimmings, 
etc. to the best economic advantage, there is a basic waste resulting from 
antiquated types of equipment and practices. Millions of board feet ol 
potential lumber are reduced to sawdust annually in Canada because of the: 
width of the incision made by circular saws now in use. The last majo! 
development in sawmilling equipment in Canada was the introduction 0 | 


the bandsaw in the 1890’s. 


{) 


Since 1947 progress made by the Sub-Committee on Sawmilling ha’ 
had the following results: 


(1) A report was completed in 1948 of a survey made on sawmil 
machinery by Professor W. G. McIntosh of the Department of Mechanica 
[ales 


Engineering, University of Toronto. The purpose of the survey was to 
learn of any existing developments in this or other countries which could 
be applied to needs in Canada. Much interest was provided by small and 


portable sawmills and auxiliary equipment such as edgers, trimmers, and 
cut-off saws. 

(2) A research sawmill has been established at the Forest Products 
uaboratory in Ottawa. Research in the mechanical engineering phases of 
his work is supported by Research Council of Ontario grants to the Depart- 
nent of Mechanical Engineering at the University of Toronto. The testing 


: 


equipment has been calibrated. Gauges for the measurement of forces on 


he head saw had to be designed. Preliminary test runs with a number of 
tee species have been made. 


(3) Investigations at the Department of Mechanical Engineering, 
Jniversity of Toronto, into basic engineering problems affecting sawmill 
nachinery and operation were organized in 1950 with the assistance of the 
tesearch Council. This basic research is continuing, but the point is now 
eached where the Advisory Committee on Forestry recommends that some 
esults be tested in practical sawmilling tests, in co-operation with the Depart- 
nent of Lands and Forests. 


eports and Publications 


“The Essential Oil of Tsuga Canadensis (L.) Carr,” A. C. Shaw. Jrl. Amer. 
Chem. Soc. 73, 2859 (oon 


“Preparation and Properties of Bleached Neutral Sulphite Semichemical Pulp 
from White Birch.” J. H. E. Herbst and H. B. Marshall (Deer 195.1)): 


“Utilization of Coniferous Brush for Essential Oil Production.” A. C. Shaw. 
Presented January 22nd, 1951 to the Ontario Forest Industries Associa- 
tion Convention. 


“The Utilization of Waste Sulphite Liquor.” A Bibliography of the Litera- 
ture published during 1951, compiled by H. Borden Marshall. (Reprinted 
from Pulp & Paper Magazine of Canada, April, 1952). 


“N*O Acyl Migration in Epimeric Acetyl Inosamines.” G. E. McCasland. 
Reprinted from the Journal of the American Chemical Society, 73, 

D2O5E (1951), 

~ “Pinacolic Rearrangements of Epimeric Aminocyclanols.” G. E. McCasland. 
Reprinted from the Journal of the American Chemical Society, 73, 2293 
(1951). 


“Heterocyclization of Epimeric Aminocyclanols. I. Oxazolines.’ G. E. 
McCasland and E. Clyde Horswill. Reprinted from the Journal of the 
American Chemical Society, 73, 3744 (1951). 


_ “Heterocyclization of Epimeric Aminocyclanols. II. Ovxazolidines.” G. E. 
McCasland and E. Clyde Horswill. Reprinted from the Journal of the 
| American Chemical Society, 73, 3923 (1¢51). 


“The Relationship Between Stocking and Size of Quadrat,” J. A. C. Grant. 
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_ ADVISORY COMMITTEE ON FISHERIES AND WILDLIFE 
Chairman: Prof. J. R. Dymond 


A rough estimate has shown that approximately 90% of the land and 
vater area of Ontario will produce fish and wildlife, and that more than 
malf of this large portion will produce no other permanent crop. The 
conomic and recreational value of a great part of the Province depends, 
herefore, on the maintenance of our valuable species of fish, birds and 
nimals. The problem of fish and wildlife management, however, is magni- 
ied by the breadth of the area, the variety of species involved, and the 
lifficulties of studying them in their native habitats. 


Long continued observations on wildlife are necessary because of the 
aany factors affecting the survival and growth of animals in nature and 
1e great variability of such conditions as temperature, moisture, light, cover, 
ood, natural enemies, competitors, parasites and disease. The presence 
f game and fur-bearing animals is related closely to forest conditions, and 
hanges in these conditions must be traced over a long period. It is not 
sually enough to conduct separate studies of forestry, zoology, insect life, 
tc. at different places and times, because even pooled results will not reveal 


1e same interrelationships as can be obtained from simultaneous studies 
n the same area. 


Similarly the understanding of certain changes in fish populations, 


fected by food supply, competitors, and enemies, usually requires upwards 
£ 10 years of observation. Nature is continually varying the factors upon 
hich the biologist must base his measurements. The biologist must 
ierefore repeat his recordings under as many sets of conditions as is 
ecessary to establish conclusions. Such research takes time, as well as 
ained personnel and proper equipment. 


Since the Government is almost wholly responsible for the management 
‘ fish and wildlife in the Province, research in these fields is largely 
asupported by industry. It is carried on by the universities, the Research 
ivision of the Department of Lands and Forests, the Ontario Research 
Sundation, and the Royal Ontario Museum. However, the Advisory 
ommittee on Fisheries and Wildlife of the Research Council of Ontario, 
tose objective is to encourage and integrate the research, has among its 
renty-four members five representatives from commercial organizations 
JIntario Federation of Commercial Fishermen, Ontario Federation of 
nglers and Hunters, and Northern Ontario Outfitters’ Association) 


| The cost of research in fisheries and wildlife has greatly increased. To 
id what causes one body of water to produce more than another requires 
emical analyses of all the numerous nutrients in the water and measure- 
sents of the penetration of. light as well as the populations of the fish 
oduced. This information is also necessary in developing means to 
tich waters through fertilization. In wildlife research it was at one time 
ssible to get data on a sufficient number of animals by trapping a few acres 


4.93) 


| 

9 

| 

using traps costing a few cents each. To-day information on the populations 


of moose or deer or even beavers and muskrats requires that a great deal 


of territory be covered using much more expensive equipment including, 


even aircraft. 


Research in fisheries and wildlife in Ontario divides into two fairly 
distinct categories. The first, which aims at the discovery of basic or 
fundamental knowledge, is carried on at the universities, the Ontario 
Research Foundation, and the Museum. In addition to the pure research| 
which they conduct in biology the universities also render a vital service in 


training biologists capable of administrative or field work. Lack of funds 


and equipment in the universities greatly limits the training of graduate 
students who are necessary for an adequate program of academic research. 
The support given to four universities through the Research Council of 
Ontario has made possible the initiation of many research projects in biology 
which are basic to fisheries and wildlife management. Similar support ha: 
also been given to graduate students who are engaged in biological work it 


Provincial organizations and the Research Foundation. | 
Problems of bird and animal diseases that have been under investigation 

i 

: 


at these institutions are: 


[ 


| 


Liver fluke disease in deer 
Trichinosis in Arctic animals | 

c 5 - 5 
Collection of parasites from Ontario animals | 


Disease in beavers | 
Blackflies as disease-carriers | 
Ascaris infection in animals 
Blood parasites in ducks and grouse } 


Swimmers’ itch | 


Among other projects under consideration are: 


Causes of disease in muskrats | 
Effect of ticks on the health and mortality of moose ! 
Effect of hydatid disease on the health of moose and the relatic 
of this disease to man : 
Parasite epidemics among rabbits and hares : 
Effect of disease epidemics on populations of grouse ar 
pheasants | 
Importance of starlings as disease and parasite carriers 
Occurrence of kidney worm in mink | 
Occurrence of gapeworm in pheasants 
Occurrence of guinea worm in mink and raccoon 


Occurrence of pullorum disease in wild birds 


| 
H 
: 

; A catalogue of parasites affecting many of our mammals, birds, aif 
fishes has been established at the Research Foundation, and it is desirat 
that a further catalogue be begun to classify diseases found in wild anima) 
| 

| 
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: A few of the special activities of the Committee are dealt with in 
greater detail in the following sections: 
| 


Study of Parasites 


The study of parasites needs more immediate support. Diseases caused 
directly or indirectly by parasites are at times responsible for the death of 
large number of game and fur-bearing animals. We know so little about 
the causes of death of animals in nature that we have no clear picture of 
just how important disease is in determining the populations of wild creatures, 
but the more our knowledge grows the more important this factor appears 
6 be. Animal life, taken generally, is found in three major places: in the 
water, on land, and in or on other animals. It may be that the study of 
parasites considered broadly will constitute one-third of all zoology. 


Some diseases of wild animals are related to diseases in domestic animals 
and humans. Rabies in foxes can be transferred to dogs and man. Domestic 
swine may harbour the worm that causes the disease “‘trichinosis” in humans. 
[he same parasite occurs in some wild animals. Certain tapeworm cysts 
ccur in moose, deer, and domestic animals such as sheep and hogs, as well 
isin man. One known bacterial disease which affects man is also found 
n rabbits, beaver, and muskrats; and some viruses that cause disease in 
vumans may have wild animals as reservoir hosts. 


Research on the effects of parasites on their hosts requires a knowledge 
f the normal animal, especially a knowledge of the normal blood picture. 
daving accurate information on the normal blood state of the marten or 
accoon, for example, should enable us to determine whether various 
’atasites produce abnormal conditions in these animals. The identification 
£ parasites occurring in various animals is also an essential part of the 
ieeded research. } 


_ The study of parasites is a large and complicated part of zoology. The 
\dvisory Committee on Fisheries and Wildlife helps to co-ordinate the 
esearch being done in this field by the Ontario Research Foundation, where 
he study is concentrated, with related projects at the University of Toronto, 
ye Royal Ontario Museum, and the Ontario Veterinary College. 


) 


‘lants in Relation to Wildlife 


Wildlife problems cannot be successfully dealt with from the point of 
lew of zoology alone. Some members of the Advisory Committee belong 
a group which is interested, in botanical studies of plants of importance to 
ild animals and birds. At the Royal Botanical Gardens at McMaster 
Iniversity, study has been chiefly centred in water and marsh types of plants 
ich as wild rice and cat-tail. The Department of Lands and Forests has 
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{ 
been directing a study of plants which provide food and cover for field gami 
such as the pheasant. A large quantity of multiflora rose stock and somi 
varieties of lespedeza and other plants have been experimented with in orde; 


to improve habitat. \ 


Co-ordination of Research in the Lake Erie Region | 


Integration of research is an important part of the work of the Advisor 
Committee on Fisheries and Wildlife. Unnecessary duplication must b 
avoided and urgent problems must receive first attention. A co-operativ 
program of research is being established in Rondeau Provincial Park. Th 
research at this station will be conducted by the Ontario Department @| 
Lands and Forests, the University of Western Ontario, and other interestei 
agencies. The laboratory and physical facilities are to be established anv 
administered by the Department of Lands and Forests. The University 0 
Western Ontario will use the station as a base for biological researc) 
associated with their own problems. Much of the research carried out i 
the station will be directed towards the best use of the fisheries resources 0 
Lake Erie. In addition, research on wildlife problems of importance t 


agriculture will be co-ordinated through the projected station. | 


i 


| 
Co-ordination with other Committees 

Research in such fields as forest insects, tree diseases, and soils is relatel 
to problems in fisheries and wildlife. The study of fisheries also include 
such problems as the fertilization of water and the penetration of light int: 
water, since the nutrients in water and the extent to which light penetrate 
ate basic to the productivity of waters. The knowledge of variations i| 
phosphate content of bottom soils of a lake, chemical compositions of lak’ 
bed deposits, yeasts in soils, and virus diseases in plants depends upon bas) 
studies in biology having a wider application than to fisheres and wildlifi 
Co-ordination in both effort and results with the Committees dealing wit 


agriculture and forestry is therefore a day-to-day necessity. 


Libraries 


In any field of research the knowledge of what has been done | 
fundamental to continued investigation. There is an enormous literatur 
in each of the areas of fisheries, wildlife, forestry, agriculture, and soils wit 
which the investigator should be familiar when undertaking any piece ¢ 
research, but there is much of this literature which concerns them a 
Published information is being added to so rapidly that its organization 
becoming a research problem in itself. , 


) 
| 


In the Ontario Fisheries Research Laboratory a large library has bee 


built up through exchange with all the important freshwater fishert 


[228] . 
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Meearch stations in the world. The materials have been indexed and arranged 
for ready use. A subcommittee of the Advisory Committee on Fisheries 
and Wildlife was recently set up to go into the larger problem of accumulat- 


ng, organizing, and indexing literature in all the biological fields related to 


fisheries and wildlife. A complete library service should be established in 
these fields and kept up-to-date. 


anual Technical Session 


Meeemurins the year the full Committee met twice — in Toronto in 
i 


November, 1951, and in Hamilton in February, 1952; and four meetings 
of the Executive were held. 


One of the activities sponsored by the Committee is an annual Technical 
Session, held usually at the end of February. The Sixth Session was held at 
McMaster University. Previous Sessions have been held at University of 
Western Ontario, Queen’s University, and University of Toronto. At these 
cientific meetings the results of research are presented, and members of the 
Advisory Committee can judge and qualify the research being carried on 
inder grants from the Research Council. The Technical Sessions provide 
raining for students who prepare and present research papers. Scientists 
‘an also compare the results and performance of workers in different 
aboratories; they can exchange information and opinions on problems of 
seneral interest. At the last meeting more than twenty members of the 
JIntario and Federal departments concerned with fisheries and wildlife were 
n attendance. Such interest in the Sessions taken by those responsible for 
he management of fisheries and wildlife helps to co-ordinate the efforts of 
he research scientists with those who can apply the results of research in 


| 
| 


nanagement. 


i 


>ublications 
“Peltandra virginica in Welland County, Ontario,” L. Laking, Rhodora, vol. 
| poe Viay ol 91, 


On the Toxic and Allergic Manifestations Caused by the Tissues and Fluids 
| of Ascaris. III. Hypersensitivity through Infection in the Guinea Pig, 
| Jar Assoprent, J. Infectious Diseases, 88: 168-177. 1951. 
| 
| 


“Observations on the Migratory Activity of the Larvae of Toxascaris transfuga 
(Rud. 1819) Baylis and Daubney 1922, J. F. A. Sprent, J. Parasitology 
DMO 2001951, 


“Life History of Leucocytozoon simondi Mathis and Leger in Natural and 
Experimental Infections and Blood Changes produced in the Avian Host, 
A. M. Fallis, D. M. Davies, and Marjorie Vickers, Can. J. Zoology, 29: 
DUD=226. 1951; 


“Some Environmental Relations of the Speckled Trout (Salvelinus fontinalis)”’, 

PF. E. J. Fry, Proceedings of the N.E. Atlantic Fisheries Conference, May, 
Mpa 

/ 
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| 
‘A Splashless Tank for Transporting Fish”, F. E. J. Fry, Canadian Fish 


Culturist, No. 10, May, 1951. 


“Some Temperature Relations of Fish”, F. E. J. Fry, Federation Proceedings, 
Vol. 10; No. 1, Part 1, March, 1951- | 


“Interspecific and Intraspecific Variation of Lethal Temperatures in Fish”, 
J. S. Hart, Federation Proceedings, vol. 10, part 1, March, 1951. 


| 


‘A Fractionating Column to Provide Water of Various Dissolved Oxygen 
Content”, F. E. J. Fry, Canadian Journal of Technology 29: 144-146. 1951 | 


Vea) 


) ADVISORY COMMITTEE ON INDUSTRIAL RESEARCH 
Chairman: Mr. C. A. Pollock 


| It is the opinion of some capable observers that Canada is entering a 
period of great industrial expansion. Resources exist in this country for 
production on a much higher scale, and trends may shape an incalculable 
demand. If this prophecy is to be fulfilled enterprise and self-reliance will 
be needed. To a great extent this will express itself in an increased 


application of scientific knowledge to production. 
: 


) For most industrial processes, even for those not classified as highly 
technical, development depends on the use of scientific method, not 
Mecessarily “research” as such, but more often the application of known 
scientific facts. A more general confidence in the scientific approach to 
problems of production, particularly among smaller manufacturers, can 
come only through greater familiarity with its essential practicability. This 
job of encouragement is the main function of 
Industrial Research. 


the Advisory Committee on 


| During the year five meetings of the Advisory Committee were held. 
In the main activity has been devoted to two interests: (1) the work being 
done by the Industrial Research Services of the Ontario Research Foundation, 
and (2) encouragement of Group Research in industry. 


Industrial Research Services 


| This Department of the Ontario Research Foundation provides an 
extension or field service which brings together problems of industries 
hroughout Ontario and the facilities of the Foundation and other research 
igencies. The Foundation is an experienced and well-equipped research 
slant designed for basic investigation as well as the solution of day-to-day 
echnical problems. Now in its 24th year, it has divisions which are equipped 
ind staffed for research and testing in the fields of chemistry, biochemistry, 
“ngineering and metallurgy, textiles, parasitology, physical geography, and 
nathematical statistics, yet the organization is flexible enough for a personal 


‘proach to the problems brought to it daily by large and small manu- 
acturers alike. 

le The field engineers of the Industrial Research Services make 
atroductory calls on manufacturers in order to acquaint industry with the 
ervices available. Supplying technical information in reply to questions 
tom clients is a steadily increasing function of the field men, but with the 
‘mited staff now employed this is being done at the expense of introductory 
alls. A prime function ofthe Industrial Research Services is to provide 
acilities for the diagnosis of the real needs of the client. What may appear 
9 be the problem is often only a sympton of the real cause. Even when a 
olution is foreseen, the interpretation of technical information to the 


| 25 | 


| 
| 
| 


‘ 


(Courtesy Ontario Department of Lands & Forests, 


Using a high-pressure reactor, Engineering Laboratory, Ontario Research Foundation. 
The machine can operate at very high temperature and pressure (up to 300°C, 
1,500 Ibs. per sq. in.). It was used in extracting essential oils from pine needles.’ 
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advantage of small manufacturers who lack the technical help to apply it is 
a constant concern of the field engineers. Applying developmental plans 
to the needs of those plants often calls for much adjustment, demonstration, 
and explanation. The contact which the field men have with such 
organizations as the Trade and Industry Branch, the Industrial Development 
Bank, and marketing consultants often helps a manufacturer in other than 
technical ways. 


The Director and staff of the Industrial Research Services are doing 
a sound job of selling to Ontario manufacturers the potential of scientific 
“know-how” invested in research. Since their merchandise is good, 
there has been a solid record of success. The original three territories of 
Ontario allotted to field engineers in 1947 had to be reduced in size because 
of the increased demand for services, and the number of territories increased 
hy six. The growing confidence of clients is reflected in the rising percentage 
of repeat calls. In 1947, 81% of all calls were introductory and largely 
unsolicited, and about 19% were return visits to firms where interest had 
been established. In the intervening four years the proportion has been 
Fost reversed. Notwithstanding the fast growth in volume of total calls — 
from less than 500 in 1947 to more than 3,600 in 1951 — the number of 
repeat calls by 1951 made up approximately 63% of all visits to industry. 
In addition, the average time that must be devoted to each call has increased 
because of the broader participation which the field engineers are invited to 


take in everyday problems of small manufacturers. 


| There have been some impressive expansions of industrial companies 
as a direct result of improved merchandise and mote efficient production 
brought about by developments suggested and guided by the Industrial 
Research Services. Moreover, valuable assistance has been given to 
anufacturers at critical times when substantial losses were at stake. 
nformation contained in scientific libraries and research reports, and the 
xperience of government and university scientists are often made available 
o industry through the professional connections which the staff of the 
ndustrial Research Services maintain with the scientific fraternity. 


Indeed the success of the Industrial Research Services has created 
problems of its own. During 1951-seven senior members of the staff took 
attractive employment offers in industry or entered businesses of their own. 
ome replacements have been made with men of excellent calibre, but 
round is lost in the turnover. To develop and hold an experienced staff 
ay require payment of salaries more in line with what industry is now 
ering to engineers. It is conceded that Industrial Research Services helps 
ts own cause by providing training and experience to young engineers who 
ay later promote scientific management as employees of industry. It is, 
owever, essential that the field engineers remain long enough to maintain 
an aggregate of experience in the staff high enough to obtain good results. 
At present the reduction in staff and the increased demand for services is 
naking it difficult for the field men to perform any systematic coverage of 
their territories, and introductory calls are almost out of the question. 
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Staff shortage is offset in some degree by the closer integration which 
has developed with the private testing laboratory of the Ontario Research 
Foundation. Now work is more easily referred to those people in the; 
laboratory who are best equipped to undertake it, and the facilities of the’ 
Foundation have been repeatedly expanded to meet new tasks. During the 
past year, for example, a number of mechanical engineers have been taken 
on the staff to answer the increasing demand from mechanical industries, 
particularly in the field of heating and air conditioning. | 


The provision in the Foundation for a Cobalt 60 source for radiography 
of materials has added a very useful tool which is in frequent use. This 
work has been integrated with the resources of Isotope Products Ltd., Oak. 
ville, who have more elaborate facilities in the ranges beyond Cobalt 60., 
This present arrangement is quite a good one. 


\ 
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The Textile Short-Term Laboratory has increased its staff because he 
a 25° growth in work during the past year. In the Chemistry Department 
it has been necessary to increase staff from three to seven. | 
These increases represent a corresponding increase in the expenditure 
of money by smaller manufacturers to obtain the results of laboratory work, 
and it also proves that many industries are learning to use the facilities of 


the Foundation more profitably. | 


Group Research 


Considerable investigation and encouragement has been given to de- 
veloping research projects sponsored by groups of companies interested i in 
the same problems. The Research Council of Ontario Act provides that 
up to 50% of the cost of research undertaken by two or more companies may 
be borne by the Government. Although much interest has been evoked, 
it has been difficult to obtain the continuing support of manufacturers who 
could profit mutually by co-operative research. | 


There are two notable exceptions. In 1949 a group research project. 
was commenced by three companies in the canning industry. The work 
has continued favourably, and the group now includes eleven companies. 
Members of the staff of the Ontario Research Foundation have visited the 
laboratories of the National Canners’ Association in Washington this yeat 
to learn of their progress in research and to obtain equipment to test the 
effects of high temperatures on harmful organisms. It is planned to acquain 
all canners in Ontario with the findings of the group to date, with the hops 
of stimulating others to join the work. 


The second group which promises success is that of the Americar. 
Electroplaters’ Society. A project to study the effects of metal fabricatior 
on electroplating is going forward. | 


1 
\ 


The obligations in time and expense, though small, appear to be « 
discouraging factor to many manufacturers who otherwise favour the prin’ 
. 
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ciple of group research. Moreover, a reluctance to co-operate with 
‘competitors is inherent in private enterprise. 
)project can be carried to the point where a technical development — not 
usually attainable by a single manufacturer — seems within reach, the larger 
value of the research becomes the incentive for joint effort. It is hoped 
‘that this position can be reached by an increasing number of the groups 
and associations who have shown their interest in research. As the number 
of successes grow the task will become easier. 

Mhe tecord of the Reseatch Association Scheme in Great Britain pro- 
vides abundant proof that small industries can solve their problems of 
development by mutual programs of research — and probably in no other 
way. At the outbreak of the 1914-18 War Britain found herself in a serious 
industrial position by comparison with Germany, where science had been 
more effectively applied to cheaper and better processes of manufacture. 
The weapons of industry had now become the weapons of war; and in the 
future scientific knowledge would be required for the arts of peace. In 1917 
direction of research in Great Britain was incorporated in a new government 
department — the Department of Scientific and Industrial Research. The 
D.S.LR. saw that far too little industrial research was being done in Eng- 
land. With encouragement it believed that large firms would finance 
their own scientific improvement. Research of a national application would 
have to be undertaken by the State. The real problem lay in a third area, 


that of the many small industries whose output made up the bulk of the 
nation’s production. 


} 


business 
Nevertheless, when a group 


| A plan was worked out to provide financial and scientific aid by the 
government to any association of small firms seeking improvement through 
research. In spite of the difficult post-war years in Britain and the great 
depression of the 1930’s, the research associations grew in strength, until 
it present there are approximately forty in operation financing about two- 
hhirds of their own research costs. The quality of products was improved, 
sroduction costs were lowered, and new products were developed. From 
he beginning the benefits of the total research effort well repaid the cost. 
{n the case of some organizations the research meant survival; in others the 
rields were so high as to allow the development of entirely new industries. 


—— -  -_—— 


The Industrial Committee of the Research Council of Ontario believes 
hat group research now offers even greater opportunities in Ontario to 
utilize the physical and scientific resources of the Province in a practical 
nd economical way. The Committee will continue to work to that end. 


ADVISORY COMMITTEE ON INDUSTRIAL WASTE ; 
Chairman: Prof. A. C. Plewes 


Anyone who has lived in the neighbourhood of a dairy or cannery is 
likely to be aware of the problem of waste disposal. Oil or chemical com-) 
panies, tanneries, textile and paper companies are also offenders in greater. 
or less degree depending on the efficency of methods of waste disposal. In 
some localities rivers or lakes are polluted, with detriment to both fish life 
and public health. A Canadian-American commission has already studied 
contamination of boundary waters. With the increasing industrialization. 
of Ontario since the War a greater quantity and variety of chemical wastes 


is flooded into the watercourses of the Province each year. | 


Assisted by information provided by the Ontario Department of Health, 
who have long been concerned with this problem, the study of industrial 
waste was resumed in 1947 when the Advisory Committee on Industrial 
Waste of the Research Council of Ontario was formed. Without exact 
technical direction for the handling of industrial wastes, laws respecting 
their disposal are difficult to implement. Since the problem is large and 
varied, it was decided to attack it by specific industries, rather than by locali: 


ties. Dairies and canneries were first considered. 
| 


Dairies | 

The processing of dairy products represents a sizable and widespread 
industry in Ontario, comprising over 1,500 operating units. Milk wastes 
contain many types of biochemicals which are contaminating to water. Many: 
plants are operating in localities not provided with public sewage systems; 
95% of dairies are in this class, over 50% of creameries, 70% of plants 
processing milk products. Typical disposal: large volumes of waste fluic 
discharged into inadequate septic tanks, open ditches, and small streams. 


Some funds for research were provided through the Research Council o 7 
Ontario to the Department of Health. Two chemists and a student assistan’ 
investigated previous work done in the field, and conducted laboratory test 
with a view to finding effective methods of disposal which are reasonabl), 
economical. This is being followed up by practical tests in dairies unde: 
normal conditions, using two different biochemical processes, the cost anc 
efficiency of which will be compared. In one of the plants the owner ha. 
assumed half the cost of installing the equipment, and figures on the cos 
of waste disposal in this plant should be available by midsummer of 1952. | 


; . 
Meanwhile a number of waste disposal systems have been designee 
by the Department of Health Laboratories in response to requests fron. 


dairies and creameries. A “Plant Housekeeping”? manual has been preparer 
for distribution to companies faced with similar waste material problems. 


The general problem would be reduced if small dairies could pool thei, 


( 
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plants for cheaper disposal of wastes, a policy which the Department of 
Agriculture has advocated for some time. 


Canneries 


| Last year the Advisory Committee on Industrial Waste initiated 
programs of research in cannery wastes which were supported by the 
Research Council of Ontario. A study was made of five screening processes 
“now in use to extract fruit and vegetable matter from waste water. Two 
other methods in present use, lagooning of cannery wastes, and precipitation, 
‘were also surveyed. Research in chemical precipitation is to be carried 


forward at some factories on a laboratory scale. 
| ; ee . 
This preliminary work has aroused interest among the cannery 


operators, and the Committee is working on arrangements with the canning 


industry to organize group research on specific projects of waste disposal. 
} 


| 


e 

Chemical Wastes 
j 
} 


| Some large chemical companies have asked the Department of Health 


for research assistance in the disposal of their phenolic and chlorinated 
phenolic substances. Members of the Advisory Committee have studied 
the progress made in this field by research agencies in the United States. 
The costs involved in present methods of disposal are high, and although 
a search is being made for cheaper supplies of chemicals to neutralize this 
type of substance, it is the opinion of the Committee that treating phenolic 
wastes economically will require more basic chemical research. The 
Committee therefore is looking into the possibility of encouraging the 
universities in Ontario to set up studies in the treatment of specific chemicals 
found in industrial waste. At present Queen’s University has equipment 
available for testing methods of municipal sewage disposal. This equipment 
can be adapted to the study of certain types of industrial waste, and plans 
are under way to organize a testing program at Queen’s University which 
may be integrated with the basic chemical studies. 


The chemical industry has come to regard the disposal of waste as part 
of the whole problem of developing a product. For the purpose of using or 


disposing of waste in their various industries the Chemical Institute of Canada 
have organized a new division. The Committee on Industrial Waste of the 
Research Council of Ontario works in close co-operation with the Chemical 
Institute as well as with the Canadian Manufacturets’ Association, and 
members of both these industrial organizations attend the meetings of the 
Committee in order to further integrate research knowledge and activity in 


industrial pollution. 
| 


| The Canadian Manufacturers’ Association have a Committee on Air 
Pollution. This Committee is seeking information on how to measure 
harmful air contamination in industrial areas and how to assist manufacturers 
in avoiding injury to the public. 


| ean 


| 

| 

The Research Council of Ontario has reason to hope that considerable 
success will result from co-operative effort with industry. At present three 
large companies at Sarnia are beginning a joint project with the Research, 
Council on air and water pollution of the St. Clair River area. The Council 
can recommend government support of such group research up to 50% of 
the cost, the remaining 50°c or more to be provided by the two or more 


co-operating companies. It 1s expected that the St. Clair River program may 
serve as a model for group research with industries in other areas. ] 


Other urgent problems in chemical pollution which need scientific study 


are: waste from paper mills; petroleum wastes; chromic acid and cyanide 
pollution; and detergents ciara their effects on oeeaite sewage. 


Reports : 
“Progress Report — Milk Waste Research”. R.C.O. Report 7-4-51, June, 1951. 
“Progress Report — Milk Waste Research”. November, 1951. | 


“Progress Report — Cannery Waste Survey”. R.C.O. Report 7-3-51, June, 
19d 1. 


“Progress Report — Cannery Waste Survey”. R.C.O. Report 7-5-51, November,. 
LOD. 
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ADVISORY COMMITTEE ON HIGHWAYS RESEARCH 
Chairman: Mr. A. K. Hay 


SE 


In Ontario during 1950 there were six times as many cars on the road 
as in 1920, and figures show that the average annual mileage for cars in 1950 
was three times as great as in 1920. This means that from automobiles 
alone the highways of Ontario are sustaining 18 times the travel that they 
did in 1920. This comparison does not take into account the stresses resulting 


from the high speeds and braking power of the modern cat or the greatly 
p 

{ 
| 
| 


increased proportion of fast and heavy transport trucks and buses. 


From an engineering point of view Ontario highways have not kept 
pace with the revolutionary developments in road transport that have grown 
up with the great advances of the automobile industry. During the 1920’s 
and 1930’s the public demand was for huge mileages of dustless and mudfree 
toad surfaces. The demand was so vocal that the existing roads were usually 
surfaced with little regard for their alignment, width, or sight distances, 
Besides, there was not sufficient funds to surface many miles of highway 
and improve as well the basic structural features. As a result, many of our 
highways are now obsolete with respect to both traffic capacity and safety. 
Highway transportation now occupies an important segment of our national 
economy, and is becoming larger every year. Research in the fields of 
materials, design, construction, traffic engineering, and safety is urgently 
needed as a guide to the most effective expenditure of available funds. 


| Some influences which are encouraging research have been at work. 
The motoring public want improvements in highways, in traffic laws and 
their enforcement, and in the personal qualifications demanded for safe 
driving. The Ontario Good Roads Association has for years advocated 
lighway improvement, and it was on their initiative that the Advisory 
Committee on Highways Research was formed in 1947. Large private 
sorporations do some research on materials which they produce for road 
surfacing. Finally in problems of road construction the Testing and Soils 
~aboratories of the Ontario Department of Highways has been investigating 
inumber of projects. 


Research on highways, however, is hampered in two ways. One is the 
ack of a full recognition of the need. In Ontario current expenditure on 
ughway research is about one-quarter of one percent of the total expenditures 
on highways. This is only one-eighth of the proportion spent by the United 
States Federal Government alone on American state highways. 


Second, our highway research program in Ontario has been curtailed 
decause of the absence of engineers trained in this field of research. None 
of the engineering schools in the Province does work in highway research. 
(here is a serious shortage of highway engineers in every province of 
Janada. The Advisory Committee on Highways of the Research Council 
€ Ontario believes that the importance of our roads justifies the establish- 


| 
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| 


ment of highway Engineering courses in our Ontario universities. The 
Committee also recommends that the University of Toronto and Queen’s 
University be encouraged to undertake those highway research projects for, 
which they are particularly well fitted. | 


Even for projects for which funds are now available it is difficult to” 
attract and hold qualified research engineers in the universities and! 
government departments. They are attracted by the higher salaries that 
can be paid by other organizations. For this reason a number of the studies 
which were to be undertaken last year have not been initiated. Some: 
solution to this problem of technical personnel must be found before any: 
large portion of the proposed highway research program can be effectively 
carried out. 


| 


Needed Highway Research | 


The Research Division of the Ontario Department of Highways have 
projected a long-term program of essential investigation. The projects range 
from basic problems in types and supplies of materials to the more recently. 
developed problems in highway designing which affect safety and the: 
condition of drivers. Some of the more urgent subjects for research are (1). 
to develop designs for flexible pavements which will provide at the lowest 
ultimate cost adequate strength for the loads to be carried; (2) to set values, 
for supporting subgrades and base courses that can be ee in paving design; 
(3) to evolve designs for highway intersections, using methods of channel- | 
ization for simplicity, safety, and the effective flow of traffic; and (4) to 
make a critical investigation of our present highway system in Ontario to: 
obtain a sufficiency rating on such records as traffic volume, traffic density, 
and accidents as affected by gradients, curvature, sight nee and surface! 
conditions. The degree of progress in each project will crt largely on 
the qualified staff available. 


fea 


ADVISORY COMMITTEE ON MINES, MINERALS, 
AND METALLURGY 


| Chairman: Mr. N. F. Parkinson 
| 


Ferrous Metallurgy 


| Research in this field has continued. The success of the Ontario 
Research Foundation in producing sponge iron in brick furnaces received 
onsiderable press notice last year. Out of this recent study of ferrous 
metallurgy two new investigations have arisen. One involves the fundamental 
BP enship between stress and magnetism in metals, looking forward to new 
methods of testing strengths of iron and steel. The other is a problem in 
controlled density steel. This is to improve existing methods of producing 
pellets containing all the necessary carbon, lime, and ore to make up a 
complete charge for a blast furnace. Both investigations are continuing 
with support from the Research Council of Ontario. 


During the year Professor Pidgeon at the University of Toronto 
mitiated a program of fundamental research in production of metal vapours 
which is closely coordinated with metallurgical projects being conducted at 
the Ontario Research Foundation. 


Research to improve the manufacture of hoisting cable and to develop 
nethods of testing it under working conditions has continued. Reports on 
work done last year on the experimental machines of the Ontario Research 
Soundation seem to establish a definite relationship between the life of a 
wire rope and the rate of strain of the rope while in use. Considerable 
‘urther experimentation may be needed before this relationship can be used 
na practical way to estimate the remaining life of a rope. A supersonic 
nethod for testing wire rope in service is being studied as a group research 
sroject with the Ontario Mining Association. The McPhar Engineering 
Company are conducting the experiments. The method has been developed 
oa point where tests on ropes in service are being carried out. Ropes which 
ire due for replacement in the shafts of some Ontario mines are tested by 
upersonic waves and examination graphs obtained. Following removal, 
he ropes are being examined in some detail by tensile tests at the Department 
of Mines The two sets of results will be correlated to obtain any conclusions 
vhich may be useful. 


aeophysical Prospecting 


A program to develop geophysical methods in the search for minerals 
S$ continuing at the University of Toronto under the direction of Professor 


'. T. Wilson and supported in part by the Research Council of Ontario. 
p32.) 


Above, adjusting dryer for film and camera of mass spectrograph, Queen’s 
University. 


Below, reading films on comparator densitometers, Queen’s University. 


Spectrographic research is establishing techniques for analysis of trace 
elements in platinum, palladium, rhodium, and tungsten, or for studying the 
distribution of these metals in copper, iron and nickel sulphides. 


| 36 | 


(Courtesy Queen’s University Pubtic Relations 


Some impressive additions to the knowledge in this field are being made by 
this research group. The emphasis on geophysical prospecting is calling 
for so many trained scientists that it is difficult to maintain the basic research 
work in our universities. The same problem is encountered by Professor 
Hawley at Queen’s University, who has been studying the use of the 
spectrograph in determining the presence of the platinum metals in ore and 
refinery products. His work has been so successful and the scientists trained 
in this work are in such demand that the research program has been 
‘maintained only with some difficulty. 


| Professor Misener at the University of Western Ontario has continued 
his work on the heat flow in the rocks of the Canadian Shield. Methods 
have been developed that will permit measurements to be taken more easily 
in the field. A probe is introduced into a drill hole, a known quantity of 
heat is supplied to the probe, and the resulting temperature changes in the 
probe can be related to the conductivity of the rock at the point where the 
probe is located. 


} 
i 


Geology and Metallurgy 


A program to develop a technique for determining the constituents of 
alloys and minerals by means of polarography has been going forward 
under Professor Graham at McMaster University. New methods have been 
developed for the determination of titanium in steel, nickel-base, and 
aluminium-base alloys; and of aluminium in zinc-base alloys. The research 
is being extended to cover copper in aluminium base alloys, and aluminium 
in copper-base alloys. 


| A special study of ore bodies as they occur in larger parent rock 
formations will soon be completed by Professor W. H. Gross at the 
University of Toronto. 


} 


The great need for cobalt for alloys and, when made radioactive, for 
the treatment of disease and for testing materials is a matter of concern to 
the industries producing cobalt and to the Federal and Provincial Govern- 
ments. A co-operative program between the Bureau of Mines at Ottawa, 
jthe cobalt producers and the Research Council of Ontario has been initiated 
with the aim of increasing production of this mineral. 


Publications and Reports: 
| “The Effects of Plastic Deformation on Magnetic Properties of Polycrystalline 
Metals”, Ursula M. Martius, Can J. Physics 29: 21-31. January, 1951. 


“Sponge Iron a Remedy for Scrap Shortage?”, P. E. Cavanagh, Steel, 128: 
O2-101s. LODE. 


| “The Tunnel Kiln Sponge Iron Process III”, P. E. Cavanagh, Can. Ceram. 
| Goce In 20: 47-72:-1951. 


lev 


| 


{ 


Dereminaen of Titanium in Rocks and Minerals”, R. P. Graham and J. hi 
Maxwell, Analytical Chemistry, Vol. 23, Page 1123, August, 1951. 


“Spectrographic Study of Platinum and Palladium in Common Sulphides ang 
Arsenides of the Sudbury District, Ontario,” J. E. Hawley, C. L. Lewis anc 
W. J. Wark, Economic Geology, Vol. 46, No. 2, March-April, 1951. © 


“Spark Analysis of Semi Microsamples”, W. J. Wark, Journal of the Optica: 
Society of America, Vol. 41, No. 7, pp. 465-67, July; 199% 


f 


“Summary Report on Spectrographic Research”, J. E. Hawley, R.C.O. Repor 
NG38525)12 


“Approximate Solution of a Transient Heat Flow Problem” A. D. Misener 
Proceedings of the Physical Society, A, Vol. LXIV, P. 1132, 1951. 


“Terrestrial Heat Flow in Ontario and Quebec”, A. D. Misener, L. G. Be 
Thompson and R. J. Uffen, Transactions, American Geophysical Union 
Vol132) Noss, Octobermiool. | 


Report to the Research Council of Ontario on Geothermal Measurements, A 
D. Misener, April 11, 1951. | 

“Tidal Variations in Gravity”, M. S. Reford, Transactions, American Geo. 
physical Union, vol. 32, pp. 151-156, April, 1951. 

“A Modification of the Isotopic Lead Method for Determination of Geologica 
Ages” GC." Bs’ Collins, |] ska Preemang andan)cua lt Wilson, The Physica 
Review, vol. 82, no. 6, pp. 966-967, June 15, 1951. | 

“Comparisons of Gravitational and Magnetic Anomalies Over Certair 
Structures in Southeastern Ontario”, G. D. Garland, Trans, C.I.M.M. vol 
54) pp. 3402343, 1991, | 


} 


\ 


“Geological Age Determinations in the Canadian Shield”, C. B. Collins anc 
J. R. Freeman, Transactions, Royal Society of Canada, vol. XLV, Ser. Ty 


June, 1951, pp.2 3-20. 


“Terrestrial Heat Flow in England”, E. C. Bullard and E. R. Niblett, Mon. Not 
Roy. Astron. Soc., Geoph. Supp., vol. 6, no. 4, pp. 222-238, 1951. | 


“On the Growth of Continents,” J. T. Wilson, The Papers and Proceedings Oo 
the Royal Society of Tasmania, December 15, 1951, pp. 85-111. | 


“Physical Aspects of the Contraction Hypothesis of Orogenesis,” A. EF) 
Scheidegger, Can. Jour. of Physics, vol. 30, pp. 14-25, 1952. | 


“Cyanogen Rarefaction Using Solid CO,”, W. J. Wark, Journal of the Optica | 


Society of America, vol. 41, no. 7, p. 482, 1951. | 
“Spectro Chemical Analysis of Palladium and Platinum Sponge”, J. E. Hawley 


\ 


W. J. Wark, C. L. Lewis and W. L. Ott, Trans. Canadian Institute 0 
Mining and Metallurgy, col. LIV, 1951, pp. 425-433. 


“Spectrographic Studies of Pyrite in some Eastern Canadian Gold Mines,” J. 
E. Hawley, Economic Geology, vol. 47, no. 3, 1952. | 


‘ 
{ 
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| ADVISORY COMMITTEE ON AERIAL SURVEY RESEARCH 


Chairman: Prof. K. B. Jackson 


The work of improving aerial photography and the interpretation of 
aerial photographs has been continued during the past year. The program 
of the Advisory Committee has not been formally extended, but on projects 
previously undertaken there has been continued co-operation between 
departments of the Provincial Government, the Applied Physics and 
Electrical Engineering Departments of the University of Toronto, the 
‘National Research Council, and industrial organizations. Further tests have 
proved the satisfactory adaptation of the radio altimeter to the problem of 
making safe landings on “glassy water”. Improvement in the interpretability 
of aerial photographs is continuing, with studies in “unsharp masking” and 
the use of dispersive glasses designed to offset certain unfavourable effects 
produced by the human eye. Further research in the use of Wild A-5 
equipment in aerial triangulation is proceeding with the co-operation of the 
Photographic Survey Corporation. 


I 
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APPENDIX I 
STATEMENT OF EXPENDITURE 


For the Year Ended 31st March, 1952 


ADMINISTRATION: 


Galarieg: a0 ies eee ee ee, ee ee ee 
Maintenance? #48 ee eee 
Travelling _... ee eT 7 BES Ee Le fT) Ee 


SCHOLARSHIDS 23652 8 ee ee eee 
GROUP RESEARCH (Government share, 50%) _. 


GRANTS: 


Ontario Research Foundation: 


Wire Rope: 2 2) ee 


Ferrous. Metallurgy 2:22. 25 eee 
Patasitology “Seb. Ss ee re eee 
Wood: Ghemistry. 2025 ee eee 
Physiography ).2 5 ee 
Utilization of Agricultural Products —_. 
Industrial Research Services -__-----.----------------- 
Physics of. Metals... ee 
Controlled Density Steel 22 ee 
Group Research Development —------------------- 


University of Toronto 


Fisheries’ and  W iidlite 2 eee 


Forestry) coco he ea ee 
Aetiali (Survey pe ie eee es 
Agriculture’ eee ee see eee eee 


McMaster University 


Fisheries .and, Waldlife .).5. oe 
Borestry 252-2205 ee 
Witneste 2) no) eae eee GAs rs Sleek ar ae eee ae 


Queen’s University 
Fisheries 


IVE eS te ot ee ee i A ee 


University of Western Ontario 


Fisheries rand Wildlife, 2 eee 


Ontario Aricultural College 
Agriculture __ 


Department of Health 


Mille Wastes 2a, ee a ee ee 


Department of Lands and Forests 


Forestry — 


15,119.76 
4,096.48 


5,493.74 


14,759.85 
29,911.46 
36,343.78 
40,476.77 
19,662.62 
12,540.40 
74,820.13 

8,490.76 

5,000.00 


437 3th 


31,860.00 
13,920.00 
32,160.00 
3,000.00 
3,600.00 


15,240.00 
2,400.00 
2,160.00 


8,400.00 
2,400.00 
12,240.00 


13,620.00 
5,280.00 


10,750.00 


9,867.81 


10,250.00 


246,543.14 


84,540.00 


19,800.00 


23,040.00 


18,900.00 


10,750.00 


9,867.81 


10,250.00 


24,709.91 
49,485.01 
19,448.4( 


423,690.9 


APPENDIX II 


SCHOLARSHIP AWARDS — 1951-52 


Name Field Scholarship University 
DAMEK, S. Chemistry McGill University 
IEINGTON, R. H. Physics University of Western Ontario 
MIDERSON, R. C. Biology University of Toronto 
Jae, R. A. Physics University of Toronto 
AIGK, R. A. Chemistry McGill University 
BEDELL, J. F. S. Biology University of British Columbia 
BeRY, R. J. Physics Queen’s University 
ao, EE. W: Geology Wisconsin University 
WELL, R. G. S. Biology Queen’s University 
ROWNELL, H. H. Chemistry McGill University 
MAPPEL, C. I. Veterinary McGill University 

Science 

DEFIOUN, E. H. Biology Cambridge University 

(plus travel grant) 
DOK, F. S. Biology University of Toronto 
tANNA, N. G. Physics University of British Columbia 
REIGHTON, S. M. Chemistry Yale University 
ORINELLY, R. J. Physics McMaster University 
UBECK, M. Chemistry McMaster University 
UNN, D. W. Mathematics Massachusetts Institute of Technology 
IWARDS, M. H. Physics University of Toronto 
IWARDS, W. J. Chemistry McMaster University 
AWCETT, D. M. Chemistry McMaster University 
ma, G. R. H. Chemistry McMaster University 
LEMING, W. H. Physics McMaster University 
emaER, J. S. Physics McMaster University 
RIFFITHS, G. M. Physics University of British Columbia 
AMILTON, Date Physics University of British Columbia 
IRD, R. A. Mathematics University of Toronto 
| : 
'ERSON, K- E. Mathematics Harvard University 
.CKSON, MISS M. F. Biology University of British Columbia 
YNES, R. E. Geology University of Toronto 
NOTT, Rok. Engineering University of Toronto 
BIN, M. L. Biology University of Toronto 
PEDSEY, C. C. Biology Cambridge University 
)KKEN, J. E. Physics University of Western Ontario 
LKAY, C. D. Mathematics McGill University 
‘MULLEN, CRE G2 Physics McMaster University 
ARTINO, R. L. Mathematics University of Toronto 
LKS, ie IE: Chemistry McGill University 
“LLAR, R. F. Mathematics University of Toronto 
3LSON, Cre: Biology » Queen’s University 
IXON, W. C. Physics Cambridge University 
ARSON, A. Physics University of Toronto 
oe, H. E. Physics University of British Columbia 


Fae 


Amount 
$ 700.00 
600.00 
700.00 
700.00 


700.00 
700.00 
600.00 
700.00 
700.00 
700.00 


700.00 


700.00 
250.00 


700.00 
900.00 
900.00 


600.00 
600.00 
900.00 


750.00 
600.00 


600.00 
600.00 
700.00 


600.00 
900.00 


700.00 
700.00 


700.00 


700.00 
700.00 


7350.00 


700.00 
900.00 
600.00 


700.00 
900.00 
600.00 
900.00 
600.00 


600.00 
900.00 


900.00 
900.00 


Name 
RIGLER, F. H. 


SALKELD, MISS E. H. 
SEMPLE, R. J. 
SHARMAN, L. J. 
SHEPPARD, W. A. 
SHOEMAKER, R. A. 
SMILLIE, L. B. 
SIGUE) bea Ne 
SONES, R. H. 
STEPHENSON, F. C. 
STOTHERS, Sa ©. 
STRICKLAND, K. P. 
SWihZER, ea 


TROEEOPRE wiaeka 
WEEEN Rae: 


VERSTEEG, J. 
Vint ORLO = eave 
VOGAN, E. L. 


WALKER, J. F. 
WELCH, H. E. 
WERTHEIM, D. G. 
WILLIAMS, R. L. 
WILSON, D. G. 
WOOLVERTON, R. S. 


Field 
Biology 


Biology 
Mathematics 
Chemistry 
Chemistry 
Biology 
Biochemistry 
Biology 
Chemistry 
Physics 
Biology 
Biochemistry 
Biology 


Geology 
Physics 


Chemistry 
Biology 
Physics 


Chemistry 
Biology 
Mathematics 
Physics 
Biochemistry 
Geology 


Scholarship University 
University of Toronto 


London University 
Princeton University 
University of Saskatchewan 


Massachusetts Institute of Technology 


Ontario Agricultural College 
University of Toronto 
University of Illinois 
McMaster University 
University of Toronto 
University of Michigan 
University of Western Ontario 
Ontario Agricultural College 


University of Toronto 
University of Western Ontario 


McGill University 
Queen’s University 


McGill University 


University of Illinois 
University of Toronto 
University of Toronto 
University of British Columbia 
University of Wisconsin 


McGill University 
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Amount 


700.01 


1,000.0: 


700.01 
700.01, 
700.0: 
700.0) 
700.0: 
700.0, 
600.0 
900.0) 
600.0 
900.0 


600.0 
600.0 


900.0 


900.0 
900.0 


900.0 
1,000.0 
600.0 
900.0 
600.0. 


APPENDIX III 


ADVISORY COMMITTEES 


AERIAL SURVEY RESEARCH 


Main Committee: 
PROF. K. B. JACKSON 
(Chairman) 
MR. J. R. M. AUSTIN 
MR. J. M. BISHOP : 
MR. J. A. BRODIE 
MR. L. J. CHAPMAN 
DR: W. CLARK 
mk. D. R. DERRY - 
MR. W. J. FULTON 
oR LE. HOWLETE 
MR. M. E. HURST 
MR. W. J. JACKSON 
MR. R. N. JOHNSTON 
MR. D. N. KENDALL 
MR. S. T. B. LOSEE 
PROF. O. J. MARSHALL 
PROF. F. F. MORWICK 
ERO, J. E. REID « 


MR. A. H. RICHARDSON - 


my. R. G) SMYTH 


Executive: 

PROF. K. B. JACKSON 
(Chairman) 

MR. W. J. FULTON 

MR. M. E. HURST 

MR. R. N. JOHNSTON 

BIR. D. N. KENDALL - 


MR. A. H. RICHARDSON - 


Meetings: 


Applied Physics, University of Toronto 


Austin Airways Limited 

Ontario Dept. of Lands and Forests 

Ontario Dept. of Lands and Forests 

Ontario Research Foundation 

Eastman Kodak Co. 

Ventures Limited 

Ontario Dept. of Highways 

Physics, National Research Council 

Ontario Dept. of Mines 

Williamson Co. of Canada, Ltd. 

Ontario Dept. of Lands and Forests 
Photographic Survey Corporation 

Abitibi Power and Paper Co. Ltd. 

Civil Engineering, University of Toronto 
Soils, Ontario Agricultural College 

Electrical Engineering, University of Toronto 
Ontario Dept. of Planning and Development 
Ontario Dept. of Lands and Forests 


Applied Physics, University of Toronto 


Ontario Dept. of Highways 

Ontario Dept. of Mines 

Ontario Dept. of Lands and Forests 
Photographic Survey Corporation 

Ontario Dept. of Planning and Development 


May 9th, 1951, 39 Queen’s Park, Toronto. 
March 27th, 1952, 39 Queen’s Park, Toronto. 


PHOTOGRAPHY: 


mR J. R. M. AUSTIN 
MR. J. M. BISHOP 
PROF. K. B. JACKSON 
MR. R. N. JOHNSTON 
MR. D. N. KENDALL 


PHOTOGRAMMETRY: 
PROF. K. B. JACKSON 
ik. K. H. SIDDALL - 
MIR. L. G. TIMPSON - 


PROF. W. M. TREADGOLD 


MR. J. G. WILKINSON 


Austin Airways Limited 

Ontario Dept. of Lands and Forests 
Applied Physics, University of Toronto 
Ontario Dept. of Lands and Forests 
Photographic Survey Corporation 


Applied Physics, University of Toronto 
Ontario Dept. of Highways 

Ontario Dept. of Lands and Forests 
Civil Engineering, University of Toronto 
Photographic Survey Corporation 
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AGRICULTURAL RESEARCH’ 


Main Committee: 


PROF. G. N. RUHNKE 
(Chairman) 

MR. A. M. BARR 
DREW Ft COOK 

DR. W. P. DOBSON 
MR. J. A. GARNER 
MR. C. D. GRAHAM 
DR. E. S. HOPKINS 
PRAT aie JONES 


DR. J. D. MacLACHLAN 
MR. V. S. MILBURN 
DRo hw ONEA UB, 
DR. EH. F. PALMER 

DR. H. B. SPEAKMAN 
Mee w@ee LECKLEY 
MR. H. CRAISE 

MR. R. H. JARDINE 


MR: C. F, LUCKHAM 


Meetings: 


Ontario Dept. of Agriculture 


Agricultural School, Kemptville 

Applied Biology, National Research Council 
Hydro-Electric Power Commission of Ontario 
Ontario Dept. of Agriculture 

Ontario Dept. of Agriculture 

Dominion Dept. of Agriculture 

Ontario Veterinary College 

Ontario Agricultural College 

Ontario Federation of Agriculture 

Science Service, Dominion Dept. of Agriculture 
Horticultural Experiment Station, Vineland 
Ontario Research Foundation 

Western Ontario Experimental Farm, Ridgetown 
St. Catharines 

Ontario Dairy Producers’ Co-ordinating Board 
Norfolk Specialty Farms 


January 21st, 1952, Royal York Hotel, Toronto. 


FISHERIES AND WILDLIFE RESEARCH 


Main Committee: 


DRO J. Ry DYMOND 


(Chairman) 
DR. A] M. RALEIS 


(Secretary) 
DRe Hy BATLTEE 


MR. GEORGE BISHOP 


DR; A. ©: BELACKHURST | - 


DRo CG. His DD AGEARKE 
PROP? Aw rs COVENTRY 
DR: H:. W.. CURRAN 
MRI CO a h©® WEES 

OS a) Sie 21d a fee 


DRI Wowie tk FARKNESSs = 


MR. LE HUGHES 
DRE. PS IDE : 
MR. R. N. JOHNSTON 
MR. CARL F. KOLBE 
DR ReRSLANGEORD 
MR. H. H. MacKAY 
MR. K. M. MAYALL 


MR. W. AUSTIN PETERS - 


DR. N. W. RADFORTH 
DR DAN ID2SCOTE 


MR. LESTER L. SNYDER 
DR, F. A. URQUHART 


Zoology, University of Toronto 
Parasitology, Ontario Research Foundation 


Zoology and Applied Biology, University of 
Western Ontario 


Northern Ontario Outfitters’ Association 
Ontario Federation of Commercial Fishermen 
Ontario Dept. of Lands and Forests 
Zoology, University of Toronto 

Biology, Queen’s University 

Ontario Dept. of Lands and Forests 
Zoology, University of Toronto 

Ontario Dept. of Lands and Forests 
Northern Ontario Outfitters’ Association 
Zoology, University of Toronto 

Ontario Dept. of Lands and Forests 

Ontario Federation of Commercial Fishermen 
Zoology, University of Toronto 

Ontario Dept. of Lands and Forests 

Ontario Dept. of Planning and Development 
Ontario Federation of Anglers and Hunters 
Botany, McMaster University 


Zoology and Applied Biology, University of 
Western Ontario 


Royal Ontario Museum of Zoology 
Royal Ontario Museum of Zoology 


1 The Agricultural Committee was re-organized January, 1952. 
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Meetings: 
November 3rd, 1951, 39 Queen’s Park, Toronto. 
February 21st, 1952, Royal Connaught Hotel, Hamilton. 


Executive: | 

eek. LDYMOND* - .*: - Zoology, University of Toronto 
(Chairman) 

DR. A. M. FALLIS - - - Parasitology, Ontario Research Foundation 
(Secretary) 

BeOroA. EF COVENTRY - = - Zoology, University of Toronto 

Beet WW. GUIRRAN® =~ «: Biology, Queen’s University 

Beets Ja PRY 2 2 3k Zoology, University of Toronto 

eye J. K. HARKNESS - .+ Ontario Dept. of Lands and Forests 

MR. R. N. JOHNSTON - - Ontario Dept. of Lands and Forests 

Meetings: 


April 7th, 1951, 39 Queen’s Park, Toronto. 

May 21st, 1951; 39 Queen’s Park, Toronto. 

July 21st, 1951, Wildlife Station, Algonquin Park. 
September 10th, 1951, McMaster University, Hamilton. 
October 30th, 1951, 39 Queen’s Park, Toronto. 
January 31st, 1952, 39 Queen’s Park, Toronto. 

March 29th, 1952, 39 Queen’s Park, Toronto. 


GREAT LAKES FISHERIES RESEARCH: 


MR. R. N. JOHNSTON - - Ontario Dept. of Lands and Forests 
(Chairman) 

fee OO. BLACKHURST - ~~. Ontario Federation of Commercial Fishermen 

oe Ry DY MOND! <4) > Zoology, University of Toronto 

Reese EJ PRY = OR Zoology, University of Toronto 

mie WwW. J. K> HARKNESS - - Ontario Dept. of Lands and Forests 

Publicity: 

Berke VeNIAY ALI o- 2 ‘Ontario Dept. of Planning and Development 
(Chairman) 

eee FENWICK = --% - - Ontario Dept. of Lands and Forests 

DR. N. W. RADFORTH - - Botany, McMaster University 

Meetings: 


A number of informal meetings were held. 


RESEARCH ON PLANTS IN RELATION TO WILDLIFE: 


MR. C.D. FOWLE- - - = - Ontario Dept. of Lands and Forests 
(Chairman) 
DR. W. J. K. HARKNESS - - = Ontario Dept. of Lands and Forests 
MR. K. M. MAYALL - - = - Ontario Dept. of Planning and Development 
DR. N. W. RADFORTH - -_ Botany, McMaster University 
OR. J. H. SOPER - - - - Zoology, University of Toronto 
_ Meetings: 


October 9th, 1951, Toronto. 


RESEARCH ON PARASITES AND 
DISEASES IN RELATION TO FISHERIES AND WILDLIFE: 


feoR. A. M. FALLIS - -  - Parasitology, Ontario Research Foundation 
(Chairman) 
mk. C. H. D. CLARKE “ - Ontario Dept. of Lands and Forests 
MR. C.D. FOWLE- - - - Ontario Dept. of Lands and Forests 


ier 


See 
ve 


La, 


DR. A. A. KINGSCOTE 
DR jee AL SPRENG, 
DR. F. A. URQUHART 


Meetings: 


Ontario Veterinary College 
Ontario Research Foundation 


Royal Ontario Museum of Zoology 


A number of informal meetings were held. 


FORESTRY RESEARCH 


Main Committee: 


DEAN J. W. B. SISAM 
(Chairman) 
DR. H. B. MARSHALL 
(Secretary) 
MR. A. S._L. BARNES - 
R. JOHN E. BIER . 


ssociate Member 
MR. G. G. COSENS 


MR. G. W. PHIPPS 
(Alcernate to Mr. Cosens) 


—— MR. W. A. DELAHEY - 
PROF. C. G. E. DOWNING 
PROF. G. H. DUFF 


oe MR. D. A. GILLIES 

-~ MR. J. H. GODDEN 
MR. J. D. B. HARRISON 
DRO ROLDEN 
PROF] R. Cy HOSIE 
COL] 2 JENKINS 
MR. R. N. JOHNSTON 
MAJ. GEN. H. KENNEDY 
MR. A. KOROLEFF 
MR. W. J. LeCLAIR 
DR. G. A. LEDINGHAM 


(Associate Member) 
MR. A. P. LESLIE 
MR. D. A. MACDONALD 
~~ MR, J. B. MAT’ : 
: A. McELHANNEY 
PROF. R. R. McLAUGHLIN 
— MR. C. R. MILLS 
CDR. M. L. PREBBLE 
“m= MR. K. O. ROOS 
~~ MR. S. J. STANIFORTH 
#4 DR. G. H. TOMLINSON, II 


MR. G. TUNSTELL 
(Associate Member) 


DRY Ee WEI LEBS- 


Meetings: 


Forestry, University of Toronto 
Ontario Research Foundation 


Ontario Dept. of Planning and Development 
Dominion Dept. of Agriculture 


Kimberley-Clark Corporation 
Kimberley-Clark Corporation 


Consulting Forester 

Ontario Dept. of Agricultural Engineering 
Botany, University of Toronto 

Consultant, Forest Utilization 

Biology, Queen’s University 

Gillies Bros. & Co. Ltd. 

Great Lakes Paper Company 

Dominion Dept. of Resources and Development 
Hydro-Electric Power Commission of Ontario 
Forestry, University of Toronto 

Dominion Dept. of Resources and Development 
Ontario Dept. of Lands and Forests 

Consulting Engineer 

Pulp and Paper Research Institute of Canada 
Canadian Lumbermen’s Association 


National Research Council Regional Laboratory, 
Saskatoon 


Ontario Dept. of Lands and Forests 

Dominion Dept. of Resources and Development 
Abitibi Power and Paper Company Ltd. 
Grimsby 

Chemical Engineering, University of Toronto 
Ontario Forest Industries Association 

Dominion Dept. of Agriculture 

Booth Lumber Limited 

Staniforth Lumber Co. Limited 

Howard Smith Paper Mills Limited 


Dominion Dept. of Resources and Development 


Dominion Laboratory of Forest Pathology 


May 28th to 3lst, 1951, Kapuskasing. 


October 26th and 27th, 1951, Southern Research Station, Maple, and 
Faculty of Forestry, University of Toronto. 


| 46 | 


Executive: 


DEAN J. W. B. SISAM 2 eae 
(Chairman) 


DR. H. B. MARSHALL 
| (Secretary) 


mr A. 5. L..BARNES’- -° - 
MR. R. N. JOHNSTON 

MR. J. B. MATTHEWS : 
PROF. R. R. McLAUGHLIN ~ .- 


Meetings: 


Forestry, University of Toronto 
Ontario Research Foundation 


Ontario Dept. of Planning and Development 
Ontario Dept. of Lands and Forests 

Abitibi Power and Paper Company Ltd. 
Chemical Engineering, University of Toronto 


April 18th, 1951, 39 Queen’s Park, Toronto. 
December 5th, 1951, 39 Queen’s Park, Toronto. 
February 6th, 1952, 39 Queen’s Park, Toronto. 


FIRE CONTROL: 


MR. J. B. MATTHEWS niet te 
(Chairman) 

MR. M. H. BAKER a aaas bea 
MR. A. S. L. BARNES -_ - 
BR. J. C. DILLON 

me ©, Fo HESS §- #0 =: : 
MR. R. N. JOHNSTON Tenis 
PROF. A. S. MITCHELL .- =. 
MR. JAMES RUXTON or ets 
DEAN J. W. B. SISAM - 


Meetings: 


WOOD CHEMISTRY: 


| DR. H. B. MARSHALL 
(Chairman) 


DR. G. A. ADAMS 
Wek. F.BENDER - - - - 
DR. G. A. LEDINGHAM 


PROF. R. R. MCLAUGHLIN _ - 
'DR. G. H. TOMLINSON, IL - 


Meetings: 


/ 


FOREST BIOLOGY: 
|\MR. A. P. LESLIE eet. 


} 


| (Chairman) 
mea B. BAIRD - - -~ - 
men. G. G. COSENS - -. - 


MR. G. W. PHIPPS 
| (Alternate to Mr. Cosens) 


MR. W. A. DELAHEY - 
PROF. G. H. DUFF 

PROF. R. O. EARL - 
mor oR C.HOSIE. -  - .- 
MR. R. N. JOHNSTON 

MAJ. GEN. H. KENNEDY 


| 


Abitibi Power and Paper Company Ltd. 


Ontario Dept. of Lands and Forests 

Ontario Dept. of Planning and Development 
Ontario Dept. of Lands and Forests 

Ontario Dept. of Lands and Forests 

Ontario Dept. of Lands and Forests 
Forestry, University of Toronto 

Ontario Dept. of Lands and Forests 
Forestry, University of Toronto 


July 4th, 1951, Southern Research Laboratory, Maple. 


Ontario Research Foundation 


Applied Biology, National Research Council 

Forest Products Laboratory 

National Research Council Regional Laboratory, 
Saskatoon 

Chemical Engineering, University of Toronto 


Howard Smith Paper Mills Limited 


September 15th, 1951, 39 Queen’s Park, Toronto. 


Ontario Dept. of Lands and Forests 


Dominion Dept. of Agriculture 
Kimberley-Clark Corporation 
Kimberley-Clark Corporation 


Consulting Forester 

Botany, University of Toronto 
Biology, Queen’s University 
Forestry, University of Toronto 
Ontario Dept. of Lands and Forests 


Consulting Engineer 


a7 


MR. D. A. MACDONALD - - Dominion Dept. of Resources and Development 
MR. C. R. MILLS - - -  - Ontario Forest Industries Association | 
MR. K.0.ROOS - - - ~- Booth Lumber Limited ! 
DEAN J. W. B. SISAM - - Forestry, University of Toronto 
MR. W. E. WILLSON - - - Abitibi Power and Paper Company Ltd. | 
Meetings: | 


April 2nd, 1951, Southern Regional Laboratory, Maple. | 
January 28th, 1952, 39 Queen’s Park, Toronto. | 


| 
: 
SAWMILLING PRACTICE: | 


MR. W. J. LeCLAIR - - +. Canadian Lumbermen’s Association 

(Chairman) 
COL. J. H. JENKINS - -  - Dominion Dept. of Resources and Development | 
DR. H. B. MARSHALL - - Ontario Research Foundation 
MR. T. A. MCELHANNEY - Grimsby 
MR: K. OF ROOS = 920 == =. *Booth#lumber Linntced 
MR. J. F. SHARPE ~ = = «Ontariow Dept. of bandseand =) orests | 
DEAN J. W. B. SISAM - - Forestry, University of Toronto 
MR. S; J. STANIFORTH (=) “= “Staniforth Unniber Gow limites 
MR. G. J. THOMSON - - -. Peter Thomson & Sons ' 
Meetings: 


November 20th, 1951, 39 Queen’s Park, Toronto. 


WASTE SLABWOOD UTILIZATION: 


DEAN J. W. B. SISAM - - Forestry, University of Toronto 

(Chairman) 
DR. H. B. MARSHALL - - Ontario Research Foundation 

(Secretary) 3 
MRE JASY We CHORCH - - Mechanical Engineering, University of Toronto 
MR. W. J. LeCLAIR - -  - Canadian Lumbermen’s Association 
PROF. W. G. McINTOSH - - Mechanical Engineering, University of Toronto 
COL. J. H. JENKINS - - - Dominion Dept. of Resources and Development 
MR. T. A. McCELHANNEY - Grimsby 
PROF. I. W. SMITH - - - Mechanical Engineering, University of Toronto 
Meetings: 


November 20th, 1951, 39 Queen’s Park, Toronto. 


HIGHWAYS RESEARCH 


Oe ee EES ESS 


Main Committee: 
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MR. A. K. HAY - - + Federal District Commission | 

(Chairman) 
MR. H.N. LAMONT - - - Ontario Dept. of Highways | 

(Secretary) | 
MR. T. N. CARTER - - ~~ Carter Construction Co. Ltd. 
MR. L. J. CHAPMAN - -~ -_ Physiography, Ontario Research Foundation 
MR. W. A. CLARKE -' =. 9») Ontario Dept. of Highways | 
MR, D. J. EMREY = = =) =. -6County Enginecer® Kicchenes | 
MR. T. F. FRANCIS - - = Ontario Dept: of Fiehware : 
MR. W. J. FULTON - - - Ontario Dept. of Highways 
MR. W. B. HASTINGS - - Ontario Motor League 


ete LOW 827 ie = - Dominion Dept. of Resources and Development 


1 mec PaVIicCANN: = ..=  -«  - ‘Toronto Transportation Commission 
MR. W. S. McKAY - -  -  QOntario Good Roads Association 
BIN, WeiMcLEOD. -- - + Imperial Oil Limited 
MR. W. J. MOORE - += = Ontario Municipal Board 
Sewn el PECKOVER) = =-*= Building Research, National Research Council 
eee AT ROBBINS 3 -;. =>. < “Ontario Dept. of Highways 
MR. D. O. ROBINSON ==) Canada Gement Co. 
BROP W.L-SAGAR’ - - - Civil Engineering, University of Toronto 
ee WALTER % 2o5 4 =) = § Ontario Dept. of Highways 
MR. R. B. YOUNG - - =  Hydro-Electric Power Commission of Ontario 
Bee CO SHEARER == -- = Ottawa Suburban Roads Commission 
(ex officio) 
eee MOEPAT bet. 25 Dibblee Construction Co. 


(ex officio) 


Meetings: 
April 13th, 1951, 39 Queen’s Park, Toronto. 
February 29th, 1952, Lecture Room, Ontario Research Foundation. 


Executive: 
ee On aA eet ye Peal \District Commission 
(Chairman) 
MR. H.N. LAMONT - - = - Ontario Dept. of Highways 
(Secretary) 
MR. D. J. EMREY - - - ~- County Engineer, Kitchener 
MR. T. F. FRANCIS - - = - = Ontario Dept. of Highways 
MR. W. J. FULTON - - = - = Ontario Dept. of Highways 
DR. N. W. MCLEOD - - = ~-~ Imperial Oil Limited 
PROF. W. L. SAGAR - - - Civil Engineering, University of Toronto 
MR. J. WALTER - -. - - Ontario Dept. of Highways 
Meetings: 
| February 11th, 1952, 39 Queen’s Park, Toronto. 
February 29th, 1952, 39 Queen’s Park, Toronto. 
| TRAFFIC AND PLANNING: 
mm. W. J. FULTON -- - - Ontario Dept. of Highways 
| (Chairman) 
MR. A. E. K. BUNNELL - = - = Ontario Dept. of Planning and Development 
MR. W. A. CLARKE - - = - ~ Ontario Dept. of Highways 
MR. R. A. LOW - - - - Dominion Dept. of Resources and Development 
MR. G. R. MARSTON - -~ - County Engineer, Simcoe 
MR. J. M. MacINNES - - ~~ Ontario Dept. of Highways 
mak. J. L. ZOLLER - - - Ontario Dept. of Highways 
‘DESIGN: 
Wak. D. J. EMREY - - - - County Engineer, Kitchener 
_® (Chairman) ‘ 
MR. T. F. FRANCIS - - = - Ontario Dept. of Highways 
MR. R. M. LEE = - -  - County Engineer, Brantford 
me N.W.McLEOD - - ° Imperial Oil Limited 
IMR. D. G. RAMSAY - - = - Ontario Dept. of Highways 
MR. D. O. ROBINSON -* « Canada Cement Co. 
MR. J. WALTER - - =: = Ontario Dept. of Highways 


Kae 


SOILS AND FOUNDATIONS: 


MR:.J. WALTER | =-—=) =< =) 4 Ontario, Dept! of “Highways 

(Chairman) i 
MR. D. J. EMREY - - - - County Engineer, Kitchener i 
MR. R. A. LOW - - = -  - Dominion Dept. of Resources and Development | 
MR. A. D. McGINNIS - - - McGinnis and O’Connor 
DR. N. W. McLEOD - -~ -. Imperial Oil Limited 
MR. D. G. WATT - - - -  Hydro-Electric Power Commission of Ontario 


MATERIALS AND CONSTRUCTION: 


MR. D. O. ROBINSON - - Canada Cement Co. 
(Chairman) 
MR. T. F. FRANCIS - - - Ontario Dept. of Highways 
MR. C. FRASER - - -  - Ontario Dept. of Highways 
MR. E. W. JONES - - - - County Engineer, Barrie 
MR. R. KELLY > 7 9 2) = WL eBallentine Co. Eta; 
MR. J. A. KNIGHT - -  - Brunner Mond Canada Sales, Ltd. 
MR. H. N. LAMONT - - - Ontario Dept. of Highways 
MR. J. LANGMAN - -  - King Paving Company Limited 
MR. Je Ve LUDGATE = \--l-02 )) Ontario; Deptof Elichways 
MR. B. MATSON - .- =~ -: Ontario Rock Ltd: 
DR. N. W. McLEOD - - - Imperial Oil Limited 
PROF. W. L. SAGAR - -  - Civil Engineering, University of Toronto 
MR. C. G. SAUNDERS - - Ontario Dept. of Highways 
MR. J. WALTER - - - - Ontario Dept. of Highways 
Meetings: 


May Ist, 1951, 39 Queen’s Park, Toronto. 
August 27th, 1951, 39 Queen’s Park, Toronto. 


INDUSTRIAL RESEARCH 


Main Committee: 


MR. C. A. POELOCK= ; - - Dominion Electrohome Industries, Ltd. 
(Chairman) 

MR. LORNE C. ANDERSON -_~ Ontario Paper Co. Limited 

MR. G. C. BERNARD - -  - Canadian Manufacturers’ Association Inc. 

MR. LORNE S. CAMPBELL - Ontario Dept. of Planning and Development 

MR. HOWARD CHAMBERLAIN Lowe Brothers Co. Ltd. | 

MRe iA] FAUST = =" 2s Yocum Fause Limited 

MR. R. W. KEELEY - -  -  Bendix-Eclipse of Canada Limited 

COL. F. J. LYLE - - - - Ontario Dept. of Planning and Development ' 

COL. D. F. MacRAE - - = - Ontario Research Foundation 

MR. D. ALAN PAGE - - - Mercury Mills Limited 

MR. T. V. PROCTOR - - - Libby, McNeill & Libby of Canada Limited 

DR. H. B. SPEAKMAN - -  QOntario Research Foundation 

MR. W. R. STADELMAN -~ -_~ Ontario Research Foundation 

MR. D. W. STEWART, JR. - Renfrew 

MR..D. B. STRUDLEY .< ‘- Imperial Furnicure ite eComeineared! : 

MRE. Je oN; SWINDENS = 22 - Great Lakes Lumber and Shipping, Ltd. 

MR. KERGAN WELLS - - - W. W. Wells, Limited 

Meetings: 


April 11th, 1951, Royal York Hotel, Toronto. 
June 20th, 1951, King Edward Hotel, Toronto. 
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—— 


} 
| 
| 


September 19th, 1951, King Edward Hotel, Toronto. 
November 14th, 1951, Hart House, Toronto. 
January 23rd, 1952, Royal York Hotel, Toronto. 


PROF. A. C. PLEWES 
(Chairman) 


DR. A. E. BERRY 


| MR. G. A. H. BURN 
| MR. A. V. DeLAPORTE 
| DR. W. J. K. HARKNESS - 


BROF. J.D. LEE - 
MR. H. S. MATTHEWS. 
PROF. R. R. McLAUGHLIN 
MR. ALEX. D. McRAE 

MR. W. C. MILLER 

MR. A. E. PROCTOR 

DR. H. B. SPEAKMAN 


| Meetings: 


INDUSTRIAL WASTE RESEARCH 


| Main Committee: 


Chemical Engineering, Queen’s University 


Ontario Dept. of Health 

Ontario Dept. of Health 

Ontario Dept. of Health - 

Ontario Dept. of Lands and Forests 

Civil Engineering, Queen’s University 
Matthews-Wells Company Limited 

Chemical Engineering, University of Toronto 
Imperial Oil Limited 

City Engineer, St. Thomas 

Brantford Produce Co. Limited 


Ontario Research Foundation 


April 6th, 1951, 39 Queen’s Park, Toronto. 
June 27th, 1951, 39 Queen’s Park, Toronto. 
November 30th, 1951, 39 Queen’s Park, Toronto. 
January 18th, 1952, Queen’s University, Kingston. 


Main Committee: 

MR. N. F. PARKINSON 
(Chairman) 

mak. I. H. ADAIR - 


PROF. H. S. ARMSTRONG 
| PROF. O. A. CARSON 


DPR. O. W. ELLIS 


EPR. G. S.FARNHAM - 


BEROF. J. E. HAWLEY 


DR. G. S. HUME 
| PROF. G. B. LANGFORD 


MR. J. MacRAE 


| PROF. L. M. PIDGEON 


PROF. G. H. REAVELY 
BIR. H. C. RICKABY 
MR. R. H. RIMMER 
MR. W. A. ROLLIFF 


MR. W. SAMUEL 


DR. C. R. WHITTEMORE - 
OR. G. E. WILLEY 


PROF. C. G. WILLIAMS 


| 
| 
| 
) 


BROF. J. T. WILSON 
MR. R. B. YOUNG 


Meetings: 


| MINES, MINERALS AND METALLURGY RESEARCH 


Ontario Mining Association 


Atlas Steel Company 

Geology, McMaster University 

Metallurgy, Queen’s University 

Ontario Research Foundation 

International Nickel Company of Canada Limited 
Mineralogy, Queen’s University 

Dominion Dept. of Mines and Technical Surveys 
Geological Sciences, University of Toronto 
Dome Exploration Co. 

Metallurgical Engineering, University of Toronto 
Geology, University of Western Ontario 

Ontario Dept. of Mines 

Aluminium Laboratories Ltd. 

Imperial Oil Limited 

Steep Rock Iron Mines Ltd. 

Deloro Smelting & Refining Co. Ltd. 

Algoma Steel Corporation, Ltd. 

Toronto 

Physics, University of Toronto 

Ontario Hydro-Electric Power Commission 


December 7th, 1951, Ontario Research Foundation, Toronto. 


rea 


Executive: 

MR. N. F. PARKINSON 
(Chairman) 

DROS WaseLeLs 

PROF. G. B. LANGFORD 

VR. Pia Ce oI GRAB 


DRe GaRe WHUETEMORES- 


PROF) GC. G, WILLIAMS 
MRR 5b GOUNG 


Meetings: 


Ontario Mining Association 


Ontario Research Foundation 

Geological Sciences, University of Toronto 
Ontario Dept. of Mines 

Deloro Smelting & Refining Co. Ltd. 
Toronto 

Ontario Hydro-Electric Power Commission 


April 23rd, 1951, 39 Queen’s Park, Toronto. 
November 6th, 1951, 39 Queen’s Park, Toronto. 
November 30th, 1951, 39 Queen’s Park, Toronto. 
April 4th, 1952, 39 Queen’s Park, Toronto. 


WIRE ROPE: 


DROW SEBEILS 
(Chairman) 


MR. I. A. USHER 
(Secretary) 


MR. N. B. BROWN 
MR. W. E. BROWN 
MRR Bee Yo 


MRA. Gr HAGEERDAHT 


MR. Re EY HEALY 

MR. J. G. MORROW 
MR. R. D. PARKER 
MR. N. F. PARKINSON 


MR. R. S. SEGSWORTH 
MR. D. G. SINCLAIR 
MR Le WW eSPROULE 
MRD G, WALT = 
Meetings: 


Ontario Research Foundation 


Ontario Research Foundation 


Dominion Dept. of Mines and Technical Surveys 


B. Greening Wire Co. Ltd. 
Dome Mines Ltd. 

National Research Council 
Wright-Hargreaves Mines Ltd. 
Steel Company of Canada Ltd. 


International Nickel Company of Canada Limited 


Ontario Mining Association 

General Engineering Co. (Canada) Ltd. 
Ontario Dept. of Mines 

Imperial Oil Limited 

Ontario Hydro-Electric Power Commission 


October 24th, 1951, Ontario Research Foundation, Toronto. 
June 6th, 1952, Ontario Research Foundation, Toronto. 


FERROUS METALLURGY: 


DR OnW.SELEIS 
(Chairman) 


MR. P. E. CAVANAGH 
(Secretary) 


MR. T. W. HARDY 
MR. F. A. LOOSLEY 
MR. N. F. PARKINSON 


(ex officio) 
MR. W. SAMUEL 
NIRS RZ) eT RAT 
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The Honourable W. K. Warrender, Q.C., 


Minister of Planning and Development. 


Sir: 


Attached hereto is the report of the Research Council of Ontario 
for the fiscal year April 1, 1952, to March 31, 1953. The Director’s Report. 


briefly outlines the activities of the Council. The reports of the eight, 


{ 
\ 


advisory committees are also included, together with a statement of expendi- 


tures of the Council for the year and a list of scholarship awards. | 


\ 
\ 


| 

q 

During 1952 the Council made a very extensive and careful study 

of research activities in various fields throughout the Province. A report 
on this subject has been submitted to you for presentation to the Cabinet. 


It is hoped that as a result of this study better use can be made of present | 


\ 
| 
| 


: 


research facilities serving the Province, and a more balanced research pro- 


gram developed. 


In general, research projects of necessity require many years’ work 
before the full significance of the undertaking can be appreciated. The 
research work under the guidance of the advisory committees is therefore. 
becoming more and more significant. The value of such work should con- | 


tinue to increase throughout the coming years. | 


Respectfully submitted, 


Rs Kk; Strattora: 


President. 
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) DIRECTOR’S REPORT 
) 


7 


) Nineteen fifty-three marks the fifth year of the Research Council of 
Ontario and the eighth year since the end of World War II, when the Gov- 
fernment of Ontario gave renewed attention to peace-time problems of 
industries and the management of natural resources. In August of 1945 
the Ontario Research Commission began an extensive survey of research 
needs and activities in Ontario. In February of 1948 the Commission’s final 
‘report was made to the Government, recommending the establishment of the 
Research Council of Ontario and proposing its terms of reference. 

| The period of five years during which the Research Council has 
operated is sufficient to indicate trends and achievements, some of which are 
most encouraging. It is of interest, therefore, to consider current activities 
Jof the Council in the light of its chief functions as recommended by the 
Ontario Research Commission. 


| 
| A major responsibility of the Research Council is to correlate gOv- 
ernment research effort in the Province in order to ensure a balance with 
the needs of the various natural resources. It was intended from the begin- 


ing that assistance in each important field of research should be given by 
an advisory committee representing all the active interests and agencies; 
these committees to serve as a medium for discussion and for closer co-opera- 
tion between already well-established research agencies. In addition, the 
advisory committees would be responsible for initiating further research 
needed in their respective fields. This might be indicated by problems re- 
quiring immediate solution, by future long-term needs, or suggested by 


tesearch developments elsewhere. 


Eight advisory committees are now functioning in various areas of 
the natural and physical sciences. These are in agriculture, forestzy, fisheries 
and wildlife, highways, industrial research, industrial waste, mines and 
metallurgy, and aerial surveys. The advisory committees have been very 
effective in bringing together industrial, governmental, and university re- 
search people to examine problems and supervise programs of research. 
The current cost of research projects supported on the recommendation of 
the advisory committees is $463,000. The reviews of the eight advisory 
committee chairmen, included in this report, indicate the range and nature of 
the work of the committees. 


A number of developments in the work of the advisory committees 
Should be noted here because they exemplify a tendency toward closer co- 
operation in research, not only between government agencies but also 
between government and industry. The Ontario Research Commission, 
aware of the remarkable growth of industrial research associations in Great 
Britain, recommended that co-operative industrial research be encouraged 
in Ontario, and to this end a provision of the Research Council of Ontario 
Act permits financial support by the Province in any approved project of 


[R74 


| 
research which two or more companies conduct jointly. Two group research 


projects have been initiated this year. One is a forest research project at 
1 | 


Heron Bay, Ontario, where The Ontario Paper Company Ltd. and the 
Abitibi Power and Paper Company Ltd. are co-operating in a silvicultural 
program with the provincial government. Other agencies that are interested 
include the Pulp and Paper Research Institute of Canada, the Ontario 
Department of Lands and Forests, the federal Departments of Agriculture: 
and Resources and Development, and the Faculty of Forestry of the Univer- 
sity of Toronto. The way in which this project developed and the bearing 


1 


which it may have on further developments is outlined in the report of the 


Committee on Forestry Research. A second project concerns the investiga- 
tion of air and water pollution in the Sarnia area. Here five companies a 
co-operating with the Research Council in a study which is under the direc. 
tion of the Council’s Committee on Industrial Waste, with technical super- 


{ 
t 


vision provided by the Air Pollution Laboratory of the Ontario Research 


: . “Tm! 
Foundation. Other group research projects have been continued while 
Pek 


others are under discussion. 


! 
In several areas, therefore, beginnings have been made in group re- 


{ 


search which may well establish a pattern for greatly expanded co-operative 
effort between the Province and industry. | 


Another field of joint effort, mainly inter-governmental in character, 
is developing in the work of the Fisheries and Wildlife Committee, where a 
combined program of fisheries research is being worked out for the Great) 
Lakes by the federal Fisheries Department, the Department of Lands and 
Forests of Ontario, and the Research Council of Ontario. Other advisory 
committees are seeking more concerted action on specific problems by various 
government research agencies, federal or provincial. Instances are noted 


in the committee reports. | 


| 
{ 


The Ontario Research Commission recognized from the outset the 
very real problem which lies with small industries. Quoting from the Com: 
mission’s final report (p. 20), it was viewed with some concern that “maa 
small industries are unaware of the import of scientific research; to many. 
the idea has never occurred that science has any practical bearing upon their 
businesses; many firms are so small that they are unable either to set up 
laboratory research facilities of their own or to support fellowships in a 
public research institute. Such firms are without defence against the penal. 
ties that result from obsolete processes and products. It is as much the 
duty of government to aid in providing the needed defence for small indus 
tries and their dependent communities as it is in other fields. However, 
the method of providing aid of this type is different, difficult, and slow, as 


it Was at one time in Great Britain.’ 


{ 


With the aid of the Canadian Manufacturers’ Association, the Trade 
' 
} 


and Industry Branch of the Department of Planning and Development, and, 


+2 Coe Appendix IV, page 54, Group Research. 
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| 


_ the Ontario Research Foundation, a research advisory service for small indus- 
tries was set up in 1947. The agency, known as Industrial Research Services, 
was instituted as an extension department of the Ontario Research Founda- 
's . 
_ tion to be assisted by public funds as recommended by the Advisory Com- 
| mittee on Industrial Research of the Research Council. Industrial Research 
) Services has developed a confidence and working knowledge in research 
_among small establishments throughout Ontario which is increasing year by 
| year. The importance of this aid is accented by the position which the smaller 
industries hold in cur social and productive life. Firms employing !ess than 
50 people in Ontario represent about 94% of the number of all manufac- 
turing establishments and produce nearly 306 of all manufactured products. 
| 


| By an arrangement made last year with the National Research Council, 
Industrial Research Services has been expanded to take over the Ontario 
organization of the Technical Information Services of the federal agency. 
This tightens up the liaison with the excellent library facilities in Ottawa 
_and wiil obviate undesirable duplication in the federal and provincial services. 


| 


______ In other respects as well the association between the Research Council 
and the Ontario Research Foundation is mainly in the industrial field. The 
' Foundation laboratories are the core for many of the applied research pro- 
jects supported by the Council, whether in problems related to wood chem- 
“istry, the use of agricultural by-products, or metallurgy. Members of the 
| Foundation’s staff act on nearly all of the Council’s advisory committees. 


| 


| 


Mere volume in research is not a substitute for quality. Competent 
|tesearch personne! are the key to real achievement both in app‘ied re- 
'search and in the fundamental studies which lay the foundation for future 
advances. The Ontario Research Commission initiated a system of scholar- 
ships to assist outstanding science students in Ontario universities, and it 
has been the privilege of the scholarship committee of the Research Council 
‘to continue the annual awards. Since the inception of the plan 282 students 
nave been assisted in post-graduate research training. Of the 166 who have 
completed their training, nearly all to the M.A. or Ph.D. degrees, 133 are 
employed in scientific work in Canada. Of these 62 are in federal or pro- 
‘vincial government departments, 40 are employed in Canadian industry, and 
31 are members of the staffs of Canadian universities. Thirty-three, or 
120%, have taken employment outside of Canada, at least temporarily. A 
further analysis is included in the remarks of the chairman of the Fisheries 
jand Wildlife Committee. This year the scholarsh'p committee met twice, 
‘in March and in April, to consider 142 applications for next year. Sixty- 
“seven awards were made. 

| 


The Research Council met three times during the past year. On June 
22nd and 23rd a meeting in southwestern Ontario reviewed the work of the 
University of Western Ontario at Erieau and Rondeau Park, and Council 
‘members visited the Agricultural Experiment Station at Ridgetown. An 
autumn meeting was held on November 21st to 23rd at Niagara Falls, 
Ontario, where the budget and the operations of the Council were discussed 


| boa 


in some detail with the Minister of Planning and Development. The las 
meeting was held in Toronto in March, when the reports of the variou., 


committee chairmen were received and considered. , 


‘ 
\ 


The President and the Director have met several times with thy 


chairmen of the advisory committees. Terms of references were reviewec 
and committee programs discussed. Some emphasis was placed also oF 
| 


establishing concise relationships between the work of the various committees 


A good deal of preliminary work aimed at estimating research expendi 
tures in our government departments and universities has been conducte¢ 
since 1945. This has involved assistance from administrative officers in ou. 
universities and provincial research agencies, as well as authorities in Ottawa 
since the volume of work performed by our various federal research agencie: 
is considerable and its full utilization by the Province a matter of grea 
importance. During the past year recent statistics on expenditures fo 
research affecting Ontario have been compiled and comparisons made, o1| 
the basis of population and value of production, w:th expenditures in othe) 
industrialized countries. These figures are included in a report and re 
commendations which the President of the Research Council has preparec 
for early presentation to the Cabinet. | 


a 


LSS 


ee 
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ADVISORY COMMITTEE ON AGRICULTURAL RESEARCH 
Chairman: Prof. G. N. Ruhnke 


! 


| 
| 

The main Committee held two meetings during the past year to con- 
er a more effective organization for surveying and appraising agricultural 
tesearch in the Province and for advising on the development of a well- 
balanced research program for the future. It was planned to organize five 
sub-committees to assist in the special areas of economics, soils, biology, 
engineering, and food processing. Two of these sub-committees—on agri- 
cultural economics and on soils—are already formed and operating. Co- 
operation in these committees will be given by federal and Ontario govern- 
ent departments and by an active group of practising farmers. 


| In the engrossing task of working with nature in the production of 
crops and animals, agricultural science has assumed an ever-increasing 
: 
importance over the past fifty years. A new world of knowledge has been 
opened concerning the nature of soils, requirements of plants, control of 
virus and fungus diseases, combatting of insect plagues, breeding and care 


of stock. Along with such scientific developments as new and better strains 
of plants, trees, animals and poultry, a tremendous increase has been made 
nthe acre production of cereal, fruit, and forage crops. 


In Ontario most of the research in agricultural sciences has been done 
vy the Ontario Department of Agriculture and by the Experimental Farms 
Service and the Science Service of the federal Department of Agriculture. 
federal and provincial research agencies have always enjoyed harmonious 
relations. It is essential that a free transfer of information among these 
zroups be maintained and, if possible, further encouraged and facilitated. 
| 

The Ontario Department of Agriculture has for many years done 
2xtensive research in the Ontario Agricultural College and the Ontario 
Veterinary College at Guelph, and more recently in horticulture at the 
dorticultural Experiment Station at Vineland. The new Economics Branch 
of the Department conducts important studies in agricultural production, 
turrent farming practices, and costs of all types of farming operations in 
Ontario. The Department has done much through its publications and 


*xtension programs to assist the enterprising farmers of the Province. 


From the scientific point of view agricultural research is much more 
complex than it used to be, because the problems left to solve are more 
difficult and require the combined efforts of groups of research specialists 
‘rom various fields. There is a growing realization of the need for integrat- 
ng certain major problems of agriculture with related problems in forestry, 
water and soil conservation, storage and transportation, and industrial prac- 


ices in the utilization of farm products. 


| [11] 


For example, the Advisory Committee on Agricultural Research an 
the Advisory Committee on Forestry Research are studying a plan for a ma 
which will define the best soils and sites for both farm crops and forest tree 
in Ontario. This will be of joint value in the necessary program of restorin 
some of the great natural forest areas of Southern Ontario, providing sc 
and water conservation for farm lands, and defining suitable uses for margin 
lands which are presently unproductive. 


| 
| 


The Advisory Committee also plans to co-operate with foresters i 
assisting farmers in the proper management of their own woodlots. Good silv 
cultural practices on the thousands of acres of private bushlands in tk 
Province can be of economic advantage to the farmer, as well as of gre: 
future importance to our wood productivity and indirectly act as a valuab 
natural protection for wildlife. 


Other problems in agriculture may need the contributions of variot 
scientists, other than agriculturists. The possible use of aircraft in agricu 
tural surveys is under consideration in conjunction with physicists of th 
Aerial Surveys Committee of the Research Council. Studies in the storag) 
shipment, and processing of feeds, fruits and vegetables, and in tk 
economics of farm machinery are projects for the engineer and the economis 
Making use of waste materials which attends the processing of farm produc 
is not only a problem for the food chemist; it also demands pilot plant wot! 
and studies in costs and marketing. 


Agricultural Economics 


The Sub-Committee on Agricultural Economics has held thre 
meetings. Preliminary surveys were made of some of the urgent problen 
for which the support of the Research Council is recommended. 


The first problem concerns the economics of transportation, storag 
bulk supply, and distribution of western feed grain in Ontario. The pr 
duction of live stock is intimately tied up with feed grain supplies, and i 
Ontario Federation of Agriculture considers this a top priority project f« 
investigation. 


| 

A second problem is that of forage crop production, with sped 
attention to the economics of forage harvesting machinery. To date thei 
have been no studies of this kind undertaken in Ontario, but the trend towar¢ 
further mechanization to replace labour, on the one hand, and declinir 
agricultural prices, on the other, has eee an acute need for a study ¢ 
forage crop harvesting. | 


The Federation of Agriculture has also urged an investigation ini 
the marketing of fruit, including processing and distribution, with a view | 
increasing the demand and extending the producer’s Brahe Hight othe 
problems in farm economics which are of common concern to Ontario at 
the Canadian Department of Agriculture are under review. 


| 
[a2 / 


Soils 

: The Sub-Committee on Soils held three meetings. Work done to 
date on soils was reviewed, together with current projects in the Departments 
of Agriculture, Lands and Forests, Planning and Development, and High- 
ways, and the Ontario Research Foundation. The problem of soil classifi- 
cation for agriculture and for forestry was considered, looking to the possi- 
bility of pooling survey information from several sources to make a soils map 
MPOntario. There'is a need for such a map for educational and extension 
purposes and for planning future agricultural expansion in the Province. 
Some of the current problems in soil microbiology which are being studied 
7 the Ontario Agricultural College were also reviewed. 
| 


Continuing Research 


In addition to the projects mentioned above the Research Council 
$ continuing its support of agricultural research concerned with plant 
diseases, the freezing of food, fungi and viruses affecting potatoes and 
tomatoes, food chemistry, and mineral deficiencies in horticultural crops. 
These projects are centred in the Ontario Agricultural College and several 
pf the universities. At the Ontario Research Foundation valuable long- 
erm work on the utilization of farm products and on physiography and 
climatology is receiving continued assistance from the Council. 


| 


| 
{ 


i ee —_— —_ 
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ADVISORY COMMITTEE ON FISHERIES 
AND WILDLIFE RESEARCH 


Chairman: Prof. J. R. Dymond 


The primary industries based on the fisheries and wildlife resource 
of the Province differ in two respects from many other industries: 


1. They consist of many relatively small-scale operations by fisher 
men, trappers, and tourist resort owners. In this respect the industr 
resembles agriculture rather than forestry. There are no large 
wealthy organizations based on the exploitation of fisheries an¢ 


wildlife. 


2. Most land and water areas where fish and wildlife are producey 
are publicly owned and controlled, so that the management of th 
resource is largely in the hands of the Government. 


The greatest need in the application of science to improvement 1 
the management of the fisheries and wildlife resources of the Province i 
the employment of more trained biologists by the Department of Lands any 
Forests, both in the Research Division and in the division responsible fo 
administration. For a variety of reasons universities are not equipped, no; 
is it their proper sphere, to carry out applied research in these fields. Thai 
responsibility belongs to government laboratories. The funds now bein 
provided are quite inadequate in view of the number and complexity of thi 
problems involved. , 


Another critical need in the management of fisheries and wildlife i 
to provide proper information to fishermen, sportsmen, and others cor 
cerned in the exploitation of these resources. This need may be illustrate; 
by reference to the function of fish hatcheries. Research has shown thé 
hatcheries have limited value in maintaining or increasing the production ¢ 
fish in natural waters. Dr. W. J. K. Harkness in an official news releas| 
of the Department of Lands and Forests has referred to the ‘“‘extreme an| 
unwarranted confidence placed in the value of the fish hatchery products’| 
and stated that “after a good many years of active hatchery work it becam) 
evident that hatcheries were not supporting either the game or commercii 
fisheries, as had been anticipated”’. | 


f 


Advantage cannot be taken of this knowledge because the publi 
still demands more use of hatcheries and of the hatchery product in fisherie 
management. Many thousands of dollars are being wasted because fac’) 
demonstrated by research have not yet been appreciated by the intereste} 
public. Much of the money now spent on hatcheries could be put to muc} 
better use in other directions. What is true in the matter of hatcheries | 
true in other aspects of fisheries and wildlife management. Until the publ] 
is brought to understand some of the important facts bearing on the prd 
duction of fish and wildlife so that they quit insisting on wrong technique 


[eat 
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and begin to demand better ones, the results of much research will be 


unused. 


Publication of Research Results 


There is no agreement as to how much of the responsibility for pub- 
lic education in the results of research belongs to the research scientist. 
However there can be no doubt that he has the responsibility of organizing 
and interpreting the results of his research for the information of those who 


need it either in administration or in education. This involves publication. 


Scientists whose research may have an application in the management 
of fisheries and wildlife have not organized, interpreted and published as 
much of the results of their research as should have been done. One reason 
for this is the pressure of other duties. It is only relatively senior scientists 
who can properly organize, interpret and publish the results of research or 
supervise publication by junior research personnel, including graduate stu- 
dents. Senior university scientists whose work is in fields related to fisheries 
and wildlife cannot possibly meet all the obligations falling on them to-day. 
These include lecturing and supervision of undergraduate laboratories, super- 
vision of the work of graduate students, acting as consultants to government 
departments, and serving on committees having to do with reseatch. Pub- 
lication and supervision of publication by others is the least pressing of their 
obligations and the one most easily postponed. Delay in publication and 
the lack of interpretation of the results of research for application 
are interfering with the full realization of the results of research in manage- 
ment. The lack of an adequate number of senior university personnel to 
carry the load of training students, interpreting the results of research, and 
serving governments is a serious bottleneck in the application of science to 
fisheries and wildlife. 


The training and employment of a sufficient number of qualified 
men in research, education and administration is the most effective way of 
bringing about a better utilization of our fisheries and wildlife resources. 
The Research Council of Ontario, through its support of research, is assist- 
ing in the training of personnel who are finding employment in all phases 
of the effort to improve fisheries and wildlife management. At every level 
much more must be done if the need is to be adequately met. 


Wildlife Research 


Another problem to which the Fisheries and Wildlife Committee 
has given a good deal of attention is the disparity between the research effort 
devoted to wildlife as compared with fisheries. This has also been discussed 
by the National Research Council. On October 6th, 1952, the matter was 
considered by a special committee representing the National Research Coun- 
cil and the Research Council of Ontario. Funds allocated by the two re- 
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search councils for the support of aquatic research have been twice those 
for research on terrestrial animals. It was found that this situation has a 
historical basis and is true for other countries as well as for Canada. Fisheries 
research in Canada was begun over fifty years ago, whereas wildlife research is 
a relatively recent development. The situation cannot be corrected quickly 
because of the time required to develop research personnel capable of direct- 
: ing research programs; but the two councils are co-operating in any way 
they can to encourage the development of more research on the biology of 
terrestrial animals, including game and fur-bearing species. 


Great Lakes Fisheries 


| Problems presented by the fisheries of the Great Lakes received con- 
siderable attention during the year. These fisheries present many problems, 
some of which have become critical in recent years. One of these is the 
invasion of the upper lakes by the sea lamprey. Although the decline of 
the commercial catch of lake trout in Lake Huron from a million and a half 
pounds a year for the period 1921 to 1940 to an average of 12,000 pounds 
for 1946 to 1950 may not be due entirely to the lamprey, there is evidence 
that its attacks have been an important factor. The introduction and spread 
of non-native species such as the smelt and the alewife are believed to have 
‘interfered with the production of some of the more valuable native fish. 
Pollution, including sediments washed from agricultural lands, especially 
around Lake Erie, must adversely affect conditions necessary for the success 
of a number of species. Fluctuations from abundance to scarcity, which 
characterize some commercial species, pose serious economic problems for 
‘the fishermen. 


Research problems presented by Great Lakes Fisheries are many and 
complex because of the number of species involved and the variety of con- 
ditions presented by the different lakes. Management is complicated by the 
fact that five states and the Province of Ontario border the Great Lakes apart 
from Lake Michigan. As a culmination of numerous discussions by various 
committees and other groups concerned with Great Lakes fisheries, a general 
discussion of the subject under the auspices of the Fisheries and Wildlife 
Committee was held on November 6th and 7th, 1952. One of the recom- 
mendations arising from these meetings was that a biologist be appointed to 
‘co-operate with the fishermen in the study of their problems and in the 
application of the results of research in the management of the fisheries. 
That appointment has now been made. Discussions in which the Research 
Council is participating are now taking place between federal and provincial 
authorities for the initiation and co-ordination of further Great Lakes 
research. 


Research Assistance 

| Through the Advisory Committee on Fisheries and Wildlife the Re- 
search Council of Ontario supports research mainly in the universities and 
the Ontario Research Foundation. 
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The function of universities in research is twofold: the production of 
the researchers who will be employed by other research agencies, and the | 
carrying out of fundamental research. During the past six years 115 stu-_ 
dents have been employed on biological research projects supported by 
srants under the auspices of the Committee on Fisheries and Wildlife. Of 
these 10 have completed gradute training and received Ph.D. degrees, 28 
have received M.A. degrees while 36 are still undergoing graduate training, 
and 14 are still undergraduates. The 38 students who have completed train- | 
ing are now permanently employed —9 in universities, 6 in the federal | 
Department of Agriculture, 5 in the Ontario Department of Lands and 
Forests, 4 in the Fisheries Research Board of Canada, 2 in the Defence 
Research Board, 1 each in the Ontario Research Foundation, Royal Ontario) 
Museum of Zoology, and Canadian Wildlife Service, and 9 in other miscel- | 
laneous organizations. Ontario institutions employ 17, the federal gov-| 
ernment 13, other provinces 2; 5 are in the United States, and 1 in Africa. | 
Twenty-seven of the 38 are employed in other than fisheries and wildlife 
work. 


From these students eighty-four reports on research projects supported) 
by Research Council of Ontario grants have been presented at technical| 
sessions held under the auspices of the Advisory Committee on Fisheries) 
and Wildlife, and 45 papers have been published. Although additions to) 
fundamental knowledge of value in the management of fisheries and wildlife: 
have resulted from the researches sponsored by this Committee, by far the) 
most valuable contribution resulting from the expenditure of these research’ 
funds is in the production of research scientists, qualified to do research in a! 
wide variety of biological fields including those related to agriculture, forestry, 
health, and defence, as well as to fisheries and wildlife. ! 


Council of Ontario is supporting studies on plants which provide food and 
cover for wildlife; on the fertilization of water and the productivity of water. 
as influenced by light; on the mineral content of lake-bottom soils; on the 
growth of plankton as essential food for small fish; on methods of predict- 
ing fish populations; and on various problems related to wild animals; their 
disease epidemics, migrations, and populations. In all this work there is co. 
operation between the provincial and federal agencies and with neighbouring 
research organizations in the United States who are working on similar 
problems. 


Parasitology 


concerned chiefly with fish and wildlife, have implications for both man anc 
his domestic animals. The hydatid disease now being studied affects, beside: 
wild creatures, such domestic animals as sheep, cattle, hogs, and dogs. Blooe| 
protozoans affect domestic ducks as well as many wild birds. Work ha: 
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| 
Studies in parasitology by the Ontario Research Foundation, ou 


been done on black flies, especially in their relation to the transmission of 
blood parasites. 


The Foundation has important service functions, especially to the De- 
partment of Lands and Forests, in identifying parasites, answering inquities, 
and preparing reports on special problems. 


Disease caused by parasitic infection is a common cause of deaths 
among wild animals and is sometimes responsible for widespread epidemics 
among wildlife. Although the cure of disease among wild animals is not an 
immediate possibility, certain techniques of managing wildlife may reduce 
the probability of these disease plagues. 
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Photo: Queen’s University Public Relatior 


Measuring radioactive substances, isotope laboratory, Department of Botany, Queen’s 
University. The study: chemistry and physiology of Canadian woods. | 
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ADVISORY COMMITTEE ON FORESTRY RESEARCH 
Chairman: Dean J. W. B. Sisam 


The work of the Advisory Committee on Forestry Research falls mainly 
into two fields, (1) forest production or growth, and (2) wood utilization. 


FOREST PRODUCTION 


The money being spent on forestry research in Ontario is small in rela- 
tion to the contribution which forestry and its related industries make to our 
economy. Nevertheless there are quite a number of agencies engaged in 
such research. These include the Forestry Branch of the federal Depart- 
ment of Resources and Development, the Forest Biology Division of the 
federal Department of Agriculture, the Research Division of the Ontario 
Department of Lands and Forests, the Pulp and Paper Research Institute, 
certain university departments, and various individual companies of the pulp 
and paper industry. It is apparent that unless these groups which are work- 
ing in the same general field have their programs properly co-ordinated, 
there will almost certainly be considerable overlap and duplication of effort, 
resulting in a great waste of time and money. During the past few years a 

~ much closer association has developed between these groups with regard to 

Fesearch in Ontario. For example, as is pointed out in the annual research 

progress report of the Ontario Department of Lands and Forests for 1951, 

_ working arrangements have been arrived at between that Department and 

the federal Department of Agriculture, the University of Toronto, and the 
federal Forestry Branch. 


This whole question of integration of effort in the field of forestry 
research has been under discussion by the Advisory Committee on Forestry 
since 1949. In this connection the Committee advocated the organization 
of forestry research in Ontario on a regional basis, having in mind that the 
Province of Ontario could be divided into five or six regions, within each of 

_ which the forest and other related conditions would be sufficiently similar 

| to provide a good basis for investigation. It was further suggested that 
northwestern Ontario might be considered as one such region, within which 
B start could be made. Two developments that are being sponsored by the 
Research Council in this region are now under way: 


(a) Forest Research Committee, Northwestern Ontario 


A committee representing the Provincial Government, the federat 
Department of Agriculture, the federal Forestry Branch, the Research 
~ Council of Ontario, and the pulp and paper industry was set up with the 
primary objective of co-ordinating research activities in northwestern On- 
tario. Its objective is “to encourage co-ordination of effort and foster co- 
operation in northwestern Ontario forestry research and to review general 


Sesearch needs in the area’. 


[205] 


The means by which the Committee hopes to attain this objective are: _ 


; 4 : ‘ - s | 
(1) By the institution of a clearing house in the form of a library for 
rhe collection and dissemination of information and data relevant to existing | 


4 


and proposed district research; 


(2) By the collection and summarization annually, for subsequent | 


circulation, informtion from all agencies pertinent to completed, active and 


proposed research projects; 


(3) By the promotion of meetings between agencies planning action 
on similar projects or studies for discussion and standardization purposes. 


A beginning has been made with this program. Library facilities suit- 
able for research workers in this field are almost non-existent at the head of 
the Lakes, and at a meeting of the Committee in September, 1952, it was! 
recommended that a local library be set up to serve in addition as an informa- 
tion centre on all work being done by the various organizations in the area. 
It was felt that if this was properly to serve its purpose, a full-time, paid 
librarian should be available, and the request has been made to the Research 
Council to support such an appointment in the beginning, in order to get 
forward with the program. 


(b) Group Research Project 


Arising from the discussions on silvicultural research in northwestern 
Ontario, two pulp and paper companies have indicated an interest in co- 
operating on an investigation of the problem of establishing white spruce 
in certain types of forest in that region. This project has been organized by 
a committee which includes representatives of the companies interested, the 
Pulp and Paper Research Institute, the Research Council of Ontario, the 
federal Forestry Branch, and the Ontario Department of Lands and Forests. 
Work on this project will be under way early in the spring of 1953. This 
research is to be supported on a group basis, half the cost being paid by 
the two companies, and half by the Province. 


As research programs develop and co-operation between the various 
interested agencies improve, it becomes necessary that the objectives of the 
various research programs be more accurately defined, and that a statement 
of long-term research policy be developed. This has, in fact, been done 


by the federal Forestry Branch during the past year, and is being considered 
by other organizations. 


Regeneration Surveys 


The results of Professor R. C. Hosie’s study of regeneration surveys. 
the report of which has recently been published, indicate that on a fairly 
large proportion of our better growing forest sites the regeneration of the 
more desirable commercial species after cutting is inadequate. It is con 
cluded that if we are to have useful wood growing in sufficient quantities or 
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our better and more accessible sites, it will be necessary to carry out fairly 
extensive seeding or planting operations. Such procedures involve addi- 
tional expenditures of money, which can only be justified if we ensure that 
they are undertaken in the most efficient manner, aiming at the maximum 
yield of wood of the desired kind and quality. If we in Ontario are to make 
progress toward improving future practices over those in the past, we must 


at the research level have two objectives in view: first, to ensure that adequate | 


attention is given to each of the major fields involved, i.e. forest ecology, 
forest genetics, and the mechanics of nursery production and planting; and 
second, as the results of the various studies become available, whether through 
the federal forest service, provincial forest service, or industry, to see that 
these are incorporated in an expanding developmental program. 


Among the projects currently supported by the Research Council of 
Ontario which have a bearing on this general problem are studies of: 


(1) The factors affecting the periodicity and quantity of seed produc- 


‘tion with a view to establishing a more regular and orderly source of seed of 
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certain species; 
(2) Tree nutrition with particular reference to soil microbiology; 


(3) Antibiotics found under certain forest soil conditions and affecting 
tree growth; 


(4) Tree breeding and other aspects of forest genetics; 


(5) The mechanics of establishing tree plantations successfully. 


These projects all have to do with obtaining basic information. For 
the development phase it has been suggested that a forester be appointed to 
apply the results of research and develop techniques incorporating these 
results, which can be used on a commercial scale. Such a man would, of 
course, have to work in close association with all those engaged in the basic 
research programs. It is suggested that if his appointment ts supported by 
the Research Council of Ontario for the first year, it would be easier at the 
end of that period to determine on whose staff he would best fit permanently. 


WOOD UTILIZATION 


There are two aspects of this problem: the physical utilization of wood, 
in connection with which the research is largely a responsibility of the Forest 
Products Laboratory in Ottawa; and chemical utilization, in which there is 
perhaps a greater industrial interest, with research programs being supported 
by the individual companies, both directly and through the Pulp and Paper 
Research Institute. A valuable program of research in chemical utilization 
is being carried on by the Ontario Research Foundation, and also at a num- 
ber of universities in this Province, much of it with support from the Research 


Council of Ontario. 
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Chemical Utilization 


The Sub-Committee on Wood Chemistry has continued an active pro- 
cram during the past year. One of the functions of this Sub-Committee is to — 
stimulate research in wood chemistry, and most of its attention in this con- 
nection has been directed to the teaching staffs at the universities. As this 
‘s in a sense a national rather than a provincial problem, it has been ap- | 
proached in co-operation with the fundamental research committee of the 
Pulp and Paper Association. A list of fundamental research problems in | 
wood chemistry has been obtained from various pulp and paper companies, | 
and these have been written up in some detail and published for distribution 
co the various universities and research laboratories across Canada. 


A second function of the Sub-Committez is to review the projects in 
wood chemistry which are being carried out at the various universities 
through funds supplied by the Research Council of Ontario. At the present | 
time McMaster, Queen’s and Toronto Universities have wood chemistry | 
orojects under way. | 


This committee was also responsible for arranging a wood chemistry | 
symposium at the Thirty-fifth Annual Conference of the Chemical Institute | 
of Canada held in Montreal in June 1952. The purpose was to take wood | 
chemistry outside of the pulp and paper industry and bring it to the attention | 
of chemistry professors and research chemists working in other fields. Much | 
interest was developed, and it was hoped to establish this symposium on an | 
annual basis. | 


A further objective is to prepare reviews of various subjects in the field | 
of wood chemistry and circulate these reports to the industry or publish them | 
in the trade journals. An example of this is the bibliography on waste | 
sulphite liquor, which is now being published on an annual basis. , 


Projects at the universities which will receive continued support by the | 
Research Council in this field during 1953-54 include study of the synthesis | 
of new organic compounds; the chemical processes that take place during the | 


growth of plants; the conversion of pulp-mill waste materials into useful | 
chemicals by oxidation. | 


The program of research in wood chemistry, carried on at the Ontario 
Research Foundation with support from the Research Council, has interesting | 
commercial possibilities. Specific objectives at present are as follows: 


Carbohydrates—The carbohydrate fraction of waste sulphite liquor constitutes | 
about 20% of the total material. About 600,000 tons are produced annually by 
sulphite pulp mills in Canada, and is usually discarded along with the 2,400,000 | 
tons of liquor and other byproducts in the waste sulphite liquor. Methods of | 
isolating these carbohydrates in pure form have been developed and a study of | 
their composition is being continued. This information will be invaluable in the | 


sree ae of commercial uses, such as the cheaper production of yeasts and | 
alcohols. | 
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Tanning, Agents—A tanning agent, prepared from waste sulphite liquor, is 
now considered to be past the laboratory stage and ready for commercial trials. 
Equipment has been purchased and set up for producing adequate quantities of 
this product for production-scale tanning tests. 


Synthetic Boards—Experiments have been undertaken to prepare a thermo- 
setting waterproof binder from waste sulphite liquor suitable for the manufacture 
of synthetic boards from sawdust and shavings. Commercial phenolic resins are 
now being used for this purpose but their high costs limit their application in this 
field. By reacting waste sulphite liquor with a waste product from an oil refinery 
a product has been prepared which is comparable in properties with urea-formalde- 
hyde resins and presumably much cheaper. 


Dispersing Agents—Dispersing agents have a wide variety of commercial uses, 
which include the prevention of scale deposits in boilers and the reduction of the 
viscosity of oil well drilling fluids. In the preparation of concrete the addition of 
a dispersing agent increases the fluidity of the mix and thus permits the use of a 
smaller ratio of water. This ultimately results in a stronger concrete. During the 
past few months attempts have been made to develop a dispersing agent from 
waste sulphite liquor which is suitable for these applications. Laboratory tests 
indicate that a product has been obtained which is equivalent to commercial dis- 
persing agents now being imported into Canada. Arrangements have been made 
for the manufacture of this product and for carrying out field tests. 


In conjunction with this practical work certain fundamental research 
on the chemistry of lignin is being carried out. Two such investigations are 
the chlorination and the phenolation of waste sulphite liquor. The results 
of this work will be published in the technical journals. 


Physical Utilization 


The Advisory Committee has been interested in a number of aspects 
of the physical utilization of wood, particularly the reduction of wood waste 
and improvements in the uses and handling of this product. One project 
that has received support from the Research Council in past years and is now 
established on a co-operative basis with the Forest Products Laboratory in 
Ottawa, and it is hoped will also shortly include the Department of Lands and 
Forests, is an investigation into the efficiency of sawmill equipment and its 
operation. 


The present position regarding this project is as follows: First, the 
research sawmill has been set up at the Forest Products Laboratory in Ottawa, 
and is now being used to carry on tests of various kinds. Second, two studies 
ate being undertaken in the Department of Mechanical Engineering, Uni- 
versity of Toronto, in association with the Forest Products Laboratory, one 
having to do with the distribution of stresses in hammered saw blades, and 
the other with the development of a log turner that might be adapted to a 
small portable or semi-portable mill, Third, plans are going forward to 
implement the recommendations of a report by J. W. Church, formerly of 
the University of Toronto, with respect to the development of a truly portable 
mill that can be so designed as to produce lumber of reasonably good quality. 
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The work on this program which is to be supported by the Research 
Council of Ontario during the coming year covers the mechanical engineer- 
ing aspects of the sawmill and barking research, and is being conducted in 
‘he Department of Mechanical Engineering of the University of Toronto. 


ECONOMICS OF FORESTRY 


While a number of projects that have been and are being supported | 
by the Research Council of Ontario have an economic significance in their 
application, up to the present time the Advisory Committee on Forestry has 
ziven little attention to the economics of forestry as such. An exception 
-o this was the support given a graduate student in the Faculty of Forestry | 
for a study of the taxation of privately owned woodlands under the municipal | 
system of Southern Ontario. 


Little work has been done in the field of forest economics either by | 
economists or by foresters, perhaps because of the long-term nature of the) 
problems involved. While a good deal of the work in this field might be’ 
-lassified simply as fact finding, there are nevertheless many problems that. 
require thorough investigation. This is a field which urgently needs the) 
attention of people interested in the future development of our forests, both’ 
at the provincial and national levels, and a sub-committee of the Advisory | 
Committee on Forestry is being set up to look into the overall picture of! 
forest economics in this Province. It is hoped that this committee will repre- 
sent all groups, both governmental and industrial, that are associated with! 
the future well-being of our forest resource. 
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ADVISORY COMMITTEE ON HIGHWAYS RESEARCH 


Chairman: Mr. A. K. Hay 


Last year’s report gave some indication of the greatly expanding field 
for highway research in the Province. The total expenditure by the High- 
ways Department in 1952 was well over $100 million and the correspond- 
ing expenditures on roads and streets by municipalities was at least an addi- 


tional $50 million. The figures for 1953 will probably be greater. 


Highways research in the Province has been carried out almost ex- 
clusively by the Highways Department. In 1952 the Advisory Committee 
on Highways Research submitted a report giving an itemized list of projects 
which should be actively undertaken. These included research on designs 
for flexible pavements, on values for supporting subgrades and base courses, 
on designs for highway intersections, on frost action, and on such problems 
as traffic density and accident frequency as related to curvature, sight dis- 
tance, gradients, surface conditions. The Department of Highways now has 
under construction north of Toronto a new building which will give much- 
needed space for activities of their research and testing division. When these 
facilities are available a greater volume of urgent research may be undertaken. 


However, it does not appear that an adequate expansion of the existing 
program is possible without some further steps being taken in the matter of 
securing and retaining trained personnel. This is a problem which is par- 
ticularly serious in the highways field. The attraction of higher salaries in 
other lines of endeavour makes it difficult to attract young engineers. There 
is also the very unfortunate situation that at the present time no appreciable 
amount of highways research is being undertaken by the universities. The 
average graduate in civil engineering courses has had no contact with high- 
ways work nor much opportunity to develop an interest in the problems of 
highways research. This is a matter which has been under discussion by 
the Committee at every meeting since its formation. 


Last year a fresh approach to an integrated highway research frame- 
work for the Province was made. The possibility of setting up a new High- 
way research authority in which the Highway Department and either or 
both the University of Toronto and Queen’s University would share is under 
investigation. There are several such joint projects in the United States 
which have produced excellent results. A particularly successful example 
is in the state of Indiana where the state Highway Department has operated 
a joint research project with Purdue University for a number of years. This 
_ type of activity not only produces answers to many of the problems met with 
by the Highway Department in the fields of design, construction, traffic and 
safety studies, but has a considerable influence on the engineering faculty of 
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che university, in that it demands a strengthening of its facilities for teaching 
of highway engineering at the undergraduate level. 


During the year the Committee sent two observers to the test road pro- 
ject in Idaho, sponsored by the Western Association of State Highway 
Officials. This will be followed up in the coming year. In this as well as in 
other activities the Advisory Committee is co-operating with the Canadian 
Good Roads Association, who are making a real effort to promote highway, 


research at the national level. 
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ADVISORY COMMITTEE ON INDUSTRIAL RESEARCH 


Chairman: Mr. C. A. Pollock 


The Advisory Committee on Industrial Research differs from the other 
advisory committees in one significant aspect: its field, which is extremely 
broad and varied, has always been essentially the responsibility of private 
enterprise. The Committee is concerned with encouraging among the 
industries of Ontario a greater incentive to employ research and the results 
of research which are now available, to make better use of scientifically 
trained personnel, and to share to their own advantage in the fuller utiliza- 
tion of natural resources. The healthy growth and stability of our industries 
will depend on an attitude of self-sufficiency and enterprise. 


The Industrial Research Services 


In the past the activities of the Advisory Committee have been devoted 
mainly to providing support to the work of the Industrial Research Services 
Department of the Ontario Research Foundation. This Department was 
organized within the Foundation in 1947 for the purpose of making research 
facilities more easily available to small industries.* It was a single-purpose 
effort to bridge the gap between an established fund of scientific knowledge 
and the thousands of small industrial establishments in the Province. Its 
mission has been to foster a realistic appreciation of research, and to promote 
confidence in the value of technical method, whether conceived as research or 
as testing and quality control. 


As a practical demonstration of the utility of research assistance to 
small industries the progress of Industrial Research Services has been remark- 
able. Though cut back by a rapid turnover in field staff, due to salary com- 
petition from industry, the volume of work done for industry has increased 
steeply year by year. An even more encouraging trend in volume has been in 
favour of repeat calls and laboratory investigations. In 1952 laboratory work 
Me jients showed an increase of 50% over 1951 in the number of jobs 
performed, and repeat jobs increased by about 10%. The increased load on 
the Foundation has been met in part by expansion of staff and facilities, 
particularly in the Department of Engineering and Metallurgy. The added 
financial problem which the growth of Industrial Research Services poses 
for the Foundation is of immediate concern to the Industrial Research Com- 


mittee of the Research Council. 


*In 1949, 89% of the industrial establishments in Canada had less than 50 
employees (Canada Year Book, 1952-53, P. 640). 
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Group Research and Publicity 

The success of other activities of the Advisory Committee—in publicity | 
and the development of group research—has been less tangible. These. 
are recognized as long-term propositions. However, new situations which 
seem hopeful for co-operative research are being explored by Industrial | 
Research Services. One project in group research with the American Elec- | 
‘roplaters Society has been carried to the laboratory stage at the Ontario | 


Research Foundation. 


No further expenditure on publicity has been made during the past. 
two years by the Advisory Committee. For the present the more urgent! 
problem facing the Foundation is to provide staff and facilities to meet the 
present demand for service. | 


Committee Objectives 


Last year in a number of meetings of the Advisory Committee a re-, 
examination was made of the Committee’s functions and objectives within’ 
the meaning of the Research Council of Ontario Act. In this work the} 
advice and suggestions of the President of the Research Council were most| 


helpful. 


The objectives of the Advisory Committee are necessarily broad: to! 
promote a greater consciousness of the need for research by industry in| 
Ontario; to promote the development and co-ordination of adequate research | 
facilities within the Province. But the Committee plans to take more! 
specific action than heretofore. Surveys will be made on the status of. 
research in Ontario’s industries and on the adequacy of research facilities 
available to them both within and outside their own laboratories. A study: 
will be done on the extent to which industries may be helped by the Ontario’ 
Research Foundation through the Industrial Research Services Department; 
on factors affecting the organization of group research; on the extent of, 
industry’s acceptance of a responsibility for the maintenance of the Ontario’ 
Research Foundation. In this critical assessment of factors affecting indus- 
trial research in Ontario the combined experience of industry, the Canadian 
Manufacturers’ Association, the Chambers of Commerce and Boards of! 
Trade, and the Trade and Industry Branch of the Ontario Department of. 
Planning and Development will be freely solicited. 


Sub-Committees 


| 


| 

| 
In order to develop a more concise pattern for action, specific ey 
sibilities are to be divided among smaller groups or sub-committees. These 
include a steering sub-committee to cope with general integration of the 
Committee’s work, to conduct inquiries into the status of research in Ontario, 
and to support scholarship in industrial research. Other sub-committees. 
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will devote detailed attention to the needs of the Industrial Research Services, 
to the development of group research, and to general education and publicity. 


Two recommendations have already been made to the Research Coun- 
cil for the support of action which the Advisory Committee wishes to take 
in the immediate future. One is for an increase in the yearly grant which 
the Province makes to Industrial Research Services which will permit the 
continuing employment and training of at least two research engineers. 
This would amount to a supplementary grant to the Industrial Research 
Services to cover part of its function in providing training in industrial 
research. 


The other recommendation is that the Research Council consider the 
award of scholarships for studies dealing with the business and economic 
aspects of research activities in Ontario’s industries. 
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ADVISORY COMMITTEE ON INDUSTRIAL WASTE 
Chairman: Prof. A. C. Plewes 


Chemical and other industries have come to regard the proper use of 
waste products as part of the whole industrial process, and much of the 
research done by these industries in recent years is concerned with the 
utilization of chemical by-products. The aspect of industrial waste which 
affects the public at large is known as pollution — harmful effects of which 
may result from chemical gases, solids, and liquids discharged to the air, 
sewage systems, or neighbouring waters without proper treatment. 


To find out the sources and effects of various kinds of pollution in 
heavily industrialized areas, where oil refineries, metallurgical plants, electro- 
chemical processes, or smelters operate, requires time and technical experi- 
ence. Basic to the problem of controlling air pollution, for example, is 
accurate knowledge of the distribution of dust and gases, their behaviour 
under, different atmospheric conditions, their origin, spread, and persistence. 
Measurements of suspended and deposited impurities and meteorological 
studies of winds, humidity, and light intensities are required over a period 
of time before the required facts can be established to indicate methods of 
removal or prevention. 


In older industrial countries, particularly Britain and the United States, 
considerable study has been done on both air and water pollution. Much 
of the results of this research can be adapted to conditions in Ontario. 


Air Pollution Division — Ontario Research Foundation 


Technical work on air pollution is conducted for the Advisory Commit- 
tee by the Ontario Research Foundation. In the Department of Chemistry 
of the Foundation an Air Pollution Laboratory has been set up to serve as a 
centre of advice and information. With assistance from the Research 
a Council of Ontario a pool of equipment is being gathered for use in various 
parts of the Province. This includes two trailer vans designed as mobile 
laboratories. A library of technical information is being built up. Already 
work has been done for industrial clients who anticipate problems in pollution 
control. 


Group Research on Industrial Pollution 

The work of the Advisory Committee has had encouraging results 
during the past year. The group of three corporations in the Sarnia area, 
which last year began a joint study of air pollution, has been enlarged to 
include two more companies. On a co-operative basis with the Research 
Council of Ontario these firms are extending the work previously conducted 
individually. Over the past several months a comprehensive program of 
testing with sulphur-dioxide recorders and dust-samplers has been carried 
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out and related to meteorological conditions. The costs of the co-operative 
esearch at Sarnia are shared by the Province under a provision of the 


Research Council of Ontario Act (see Appendix V). 


The Advisory Committee has had meetings with civic representatives 

‘yn other areas as well as with members of the Canadian Manufacturers Asso- 

ciation who are interested in the study of pollution. A first-hand inspection 

of pollution controls now in use in Detroit and Pittsburg is planned, as well 

a5 the study of the problems affecting certain of our own densely populated 
reas under jurisdiction of our River Valley Conservation Authorities. 


Canning and Dairy Wastes 


Research on cannery and milk waste disposal, sponsored in co-operation 
with the Department of Health during previous years, has been completed 
ind the data presented in report form. The extension of this knowledge to 
‘he benefit of operators in the Province has been taken over by the Depart- 
sent of Health and the Pollution Control Board of Ontario. Some prob- 
-ms in the canning industry remain to be solved, and a schedule outlining 
proposed research program was presented to the Canned Foods Asso- 
ciation of Ontario as a possible basis for co-operative research. 


University Projects 


During the past year the Civil Engineering Department at Queen’s 
University has been allotted funds to investigate the effect of industrial 
wastes on the disposal of municipal sewage. This work will be conducted 
with pilot-plant equipment. Preliminary literature surveys have been made 
to orient the research, which will include comparison tests on sewage, and on 
sewage contaminated with varying quantities of industrial waste chemicals. 
It is hoped that this work will indicate remedies for those municipal areas 
that are experiencing difficulty in the operaton of their plants. 


Pollution Control Board of Ontario 


Members of the Advisory Committee on Industrial Waste have also 
had a share in the organization and operation of the Pollution Control Board 


of Ontario which was formed in July of 1952. The purpose of this Board is | 


to advise the administration on effective controls for industrial and domestic 
pollution in the Province. The Board is advisory to the ministers of depart- 


ments concerned with various aspects of pollution, principally the Depart- | 


ments of Health, Lands and Forests, Planning and Development, and Agri- 


culture. Its main objectives are to co-ordinate government policy on pollu- | 
tion, to review legislation and procedures for dealing with pollution, to confer | 
with municipal and industrial groups, to consider research which may be | 


necessary for establishing a realistic basis for regulatory measures, and to 
look into the need for field and laboratory services. 
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Photo: Ontario Department of Lands and Forests 


Metallographic microscope, used to study electro-plating, Ontario Research 
Foundation. 


Inset: photo-micrograph of boundary between nickel plating and steel basis metal, 


as exposed by taper-sectioning, reveals scratches and steel slivers resulting from 
polishing. 
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ADVISORY COMMITTEE OF MINES, MINERALS, 
AND METALLURGY 


Chairman: Mr. N. F. Parkinson 


Minerals and metals are becoming steadily more basic to our way of 
life. Their uses in the products and processes of manufacturing have even in 
the past twenty years undergone a fresh and momentous expansion. New 
metals, or new alloys of the common metals, are now vital to a multitude of 
specialized industries and techniques. At the turn of the century only about 
ten metals were used in all manufacturing, transportation, and construction. 
To-day the number is close to fifty. In 1941 the number of metals in the 
United States listed as scarce was twelve, in 1951 well over thirty. 


Aided by advances in fundamental chemistry and physics, the metal- | 
lurgical sciences have revolutionized the importance of metals and alloys. | 
These are now in demand in a bewildering variety to meet special require- | 
ments of hardness, toughness, strength, elasticity, lightness, malleability, and | 
resistance to weat, corrosion, fatigue and intense heat. The recent advent | 
of new or previously unused metals in industry is the result primarily of | 
research which has revealed their peculiar capabilities and solved problems | 
of their extraction and industrial uses. | 


A group of relatively scarce metals, which are used in alloy with steel or | 
copper, have for some years assumed a value out of all proportion to the | 
quantities used. These include nickel, tungsten, chromium, cobalt, man- | 
ganese, cadmium, beryllium, molybdenum, columbium. To the electrical | 
and electronics industries the importance of such metals as tungsten, tan- | 
talum, selenium, iridium and germanium are now inestimable. Recently 
titanium has become a strategic metal, used extensively in the aircraft in- 
dustries. Certain platinum alloys are supreme as refractories and for high- 
temperature hard-wearing parts. ‘Zirconium, because it does not absorb 
neutrons, is in heavy demand for the construction of nuclear reactors. The | 
light structural metals, aluminum and magnesium, are gaining ground | 
against steel and copper on the basis of volume used, but this may be no 
indication of a permanent trend. Concurrently steel in new or more refined 
applications is not only supplanting older materials but even challenging its | 
metallic and plastic competitors. Impending on the horizon of this ferment | 
in metallurgy is the atomic energy industry, which will not only consume | 
radioactive elements but also demand new knowledge of other metals. | 


No prediction of the future for metals can safely indicate specific ten- | 
dencies, but beyond question the demand for all metals will increase in variety | 
and quantity, the search for supplies will be intensified, and the significance 
of research at all levels, from geology to scrap, will become more emphatic. | 
In the whole range of metals not more than half are yet employed to a) 
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extent commercially. The field for research and development in mines, 
minerals, and metallurgy is indeed vast and promising. This is especially so 
for Ontario, backed by the ore wealth of the Precambrian Shield and centred 
in a new Canadian productive potential which last year. exceeded a net output 
of over $10 billions. ; 


The activities of the Advisory Committee on Mines, Minerals, and 
Metallurgy have been divided between three main aspects of the field; 
geology and prospecting, metallurgy, and problems affecting operating mines. 


Geology and Prospecting 


Most of our graduates in geophysics have in recent years entered the 
mining and petroleum industries. A number of these have carried out 
research projects for industry during the past year in connection with seismic, 
electro-magnetic, air-born magnetic, gravity, and radioactive methods of 
prospecting. 


In many cases more fundamental studies, which avoid the difficulties of 
‘commercial competition and secrecy, provide as good training. This type of 
research, which has been supported by the Research Council of Ontario, has 
been centred on investigations of the fundamental process by which the earth 
works. The earth is an operating heat engine. Mountain building, folding 
of rocks, and ore depositions are secondary consequences of tke thermal 
operation. Research papers have been published last year on measurements 
of heat flow and distribution of radioactivity in Ontario, while the physical 
processes by which the earth may operate have been reviewed and related 


to geology. 


To interpret Precambrian geology more age determinations are needed. 
The Research Council of Ontario has supported research on new isotopic 
age determinations, and in collaboration with scientists of the Geological 
Survey of Canada the results of this work have been published for a number 
of Canadian localities. In this research two new methods are being developed 
which may enable ages to be approximated for such minerals as feldspar and 
galena. The Assay Laboratory of the Ontario Department of Mines is 
assisting, and at McMaster University a mass spectrometer is being used to 
trace variations of isotopic abundance in minerals to see whether useful 


information can be gained. 


The Research Council of Ontario has continued to assist spectrographic 
Research at Queen’s University which last year pursued the following 


projects: 


(a) The precise analysis of the platinum metals produced in sponge form 
from Canadian ores. This phase is in collaboration with Falconbridge 
Nickel Mines, Limited. Spectrographic techniques of varying charac- 
ter have been worked out for the analysis of refinery sponge of 


palladium, platinum, rhodium, and iridium. 
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(b) The more exact analysis of Canadian ores containing the platinum 
metals, gold and silver. This is a study of fundamental importance | 
when it is realized that assayers of platinum metals seldom agree as | 
to the amounts of these metals present in low-grade ores where the 
quantities are small. 


(c) The study of trace elements in Canadian coals (Cape Breton) for the | 
purpose of assisting in correlation and identification of individual coal | 
seams. This work may help also to determine in coal the amount of the — 
rare but much-sought-after metal, germanium, in which such companies | 
as General Electric are interested. | 


ial. 
~~ 


Analyses of trace elements and major constituents of igneous rocks | 
with which ore deposits are associated in order to aid in classifying | 
such rocks as possible ores and differentiating them from similar rocks | 
which are not. 


Investigations in Pleistocene Geology are continuing in the London | 
ire and studies were last year published on several phases of the work. These | 
include the following: 


1. Bedrock Surface and Thickness of Pleistocene Deposits; 


2. Significant Petrographic Differences in Huron 
and Erie Ice Lobe Tills; 


Pleistocene Stratigraphy along the Lake Erie Shore; 
4. Pleistocene Stratigraphy along the Lake Huron Shore; 
Glacial Lakes and their Shore Lines; 
6. Ground Water Studies. 


During 1952-53 additional knowledge has been accumulated on the 
detailed Pleistocene stratigraphy of the Lake Erie Lobe tills, and new con- | 
clusions have been embodied in two papers now ready for publication. 


Further studies of Pleistocene stratigraphy are planned for areas west — 
of Port Stanley and along Lake Huron. Geophysical methods for the fur- 
ther study of bedrock are projected in the hope of acquiring information | 
about buried horizons and outlining water-bearing bodies. It is planned also — 
to retrace shore lines of certain glacial lakes because there is confusion over 
the manner of the postglacial warping in the London area. 


Metallurgy 


Research in the last year has been concerned with the development of | 
new methods of analysis, mainly polarographic, for the determination of 
titanium in steels, nickel-base alloys, aluminum alloys, and soils. Attention | 


has also been given to the determination of lead in de-leading baths and | 
cerium in light alloys. 
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The work completed on steels and nickel-base alloys has been brought 
to publication, and also that on aluminum alloys. A paper on the polarogra- 
phic determination of aluminum in zinc alloys was presented last year at the 
June conference of the Chemical Instiute of Canada. Projected work in- 
cludes the study of new analytical methods for zirconium and cerium, and 
further work on the determination of titanium in soils. 


Research done in metal vapours is related to the production of volatile 
metals. Factors controlling the evolution of calcium vapour from a mixture 
of calcium oxide and aluminum have been examined. The calcium vapour 
is evolved in a vacuum at 1100-1200 C. Apparatus for achieving these con- 
ditions in the laboratory was designed and constructed. The free energies 
of vaporization of the metals has been collected and plotted against tem- 
perature to produce a useful graph. This work, performed at the University 
Bf Toronto with assistance from the Research Council of Ontario, has been 
presented for publication to the American Institute of Mining and Metal- 
lurgical Engineers. 


The work in ferrous metallurgy conducted by the Ontario Research 
Foundation, and to which the Research Council of Ontario has given assist- 
ance over the past few years, has considerable promise. Research to simplify 
the production of controlled density steel from prepared pellets of iron ore, 
lime, and carbon has continued, but during the year a considerable change 
Be irred in the ditection of this work. The plant at Oakville closed down 
in the late summer, and work on molded products was stopped until a new 
furnace could be built at the Foundation. Two furnaces are now operating 
at the Foundation — one a continuous furnace for the production of wrought 
products, the other a batch furnace for the production of molded products. 
During the year an arrangement developed between the Foundation and a 
client for extending the work in these fields. 


Mines 


For some time the Research Council of Ontario has assisted in investi- 
gations of both destructive and non-destructive testing of wire ropes such as is 
used in mining and construction for hoisting purposes. This two-fold pro- 
gram of research is still under way. At the Ontario Research Foundation 
cables have been tested on a specially designed machine under conditions 
and stresses similar to those in mine shafts. Much data has been accumu- 
lataed which may_indicate some useful standard practices for the proper use 
of hoist cables. From this work it may also be possible to scientifically de- 
termine the required size of sheaves for the ropes used, as well as the effects 
of changes in “‘lay lengths” and diameters of ropes. 


The other phase of this project ts concerned with supersonic testing of 


wire ropes. Ropes now in use are being tested by a device which electrically 
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induces high-frequency mechanical waves into cables. Weakness in the 
metal of a cable affects the pick-up obtained beyond on a moveable probe. 
Graphs have been made up for each rope tested, and after removal the ropes | 
are examined in detail by tensile tests at the Ontario Department of Mines. 
Comparisons are such as to offer some encouragement for, the development 
of a reliable method of non-destructive testing. This work in supersonics is 
continuing as a co-operative research project, shared between the Ona 
Mining Association and the Research Council of Ontario. 
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ADVISORY COMMITTEE ON AERIAL SURVEY RESEARCH 
Chairman: Prof. K. B. Jackson 


Photographic surveying has been practised in Canada for over fifty 
vears, with considerable improvement over that period in cameras, plotting 
instruments, and the use of aircraft. But aerial mapping is a complicated 
science. Photogrammetry, as it is called, is a comparatively new field in 
research and development. The problems of relating a series of perspectives 
obtained by a camera from unknown points in space with unknown points 
of reference on the ground to produce a map of an irregular terrain at a 
constant scale are highly technical. 


During the past year the Executive of the Aerial Survey Committee 
held two meetings at which projects in hand and plans for the future were 
discussed. The work sponsored by the Committee has been seriously re- 
stricted by the lack of available personnel with adequate training in the 
fundamentals of photogrammetry. However, his situation should steadily 
improve. A new option in photogrammetry is to be set up in fourth-year 
Civil Engineering at the University of Toronto. This will soon make it pos- 
sible to assist post-graduate students in this special field who have had pre- 
vious training at the undergraduate level. Post-graduate research in photo- 
grammetry will be of interest to a number of provincial government depart- 
ments and agencies who could benefit greatly by techniques of aerial 
surveying. It is hoped also that Canadian companies will co-operate in 
providing equipment for training and reseatch in interpreting aerial 


photograps. 


Work has been continued on “unsharp masking” as a technique for the 
improvement of the interpretability of aerial photographs. A quantitative 
analysis of the improvement in resolving power has been made which permits 
comparison with work on other methods directed to the same end. The 
preliminary work carried out by J. R. G. Smyth of the Department of Lands 
and Forests has been published in the Canadian Surveyor. 


The study of the effects of chromatic stereoscopy on visual acuity and 
possible means of refractive correction, proposed a year ago, has had to 
be postponed for want of personnel. This, however, will be undertaken as 
soon as possible, as it may have some bearing on the problem of selecting 


stereoscopic operators. 


| A survey of current research is continuing, and several useful contacts 
with research organizations have been made by members of the Advisory 
MeCommittee. Visits were made to Kodak Park Research Laboratories, and the 
f Co-nell Centre for Integrated Aerial Photographic Studies. Meetings were 
attended at the International Congress of Photogrammetry, The American 
Society of Photogrammetry, and the Canadian Institute of Surveying and 


ak 


Photogrammetry. Papers on “Stereoscopic Projection with a Floating 
Mark” were presented at the International Congress in Washington and at 
Cornell University. | 


It is proposed to continue the study of photographic and observational, 
techniques for the improvement of the interpretability of aerial photographs | 
and, through a closer liaison with other committees of the Council and an) 
appreciation of their problems, to determine if and how aerial photographs. 
and mapping techniques may be used to advantage. The optimum scale of. 
photography for forest type sampling, and the application of aerial photo-/ 
graphs to soil surveys and land-use planning are examples of investigations 
chat might well result in more effective and more economical procedures. 
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APPENDIX I 


STATEMENT OF EXPENDITURE 
For the Year Ended 31st March, 1953 


ADMINISTRATION: 
Seger ok Be So Ae ee 20,396.88 
(SABA eNO SEN Aver CCS ae ee ne 5,049.73 
TEEN GL UMS. Zac eI ee ie Re ena nee 4,490.15 29,936.76 
(SE COV PNAS BU ES ea eee 42,470.00 
~ GROUP RESEARCH (Government share, 50%) 19,967.65 
GRANTS: 
Ontario Research Foundation: 
Prem RO ewe eae eae ee ie cs ks. A 13,559.85 
RPOEGOUS MeV LECH CY cance a ee 20,524.85 
iPr eAy Site heat SNL) Rie Ieee | ee Wp Ud Ried es ie seer se mareiar acer ee 36,721.07 
NoodmeChemistty? ox. tS. tees ie aot ee 37,452.95 
Physioeraphy 02-2 ee 2 2518575 
Utilization of Agricultural Products --..--.-- 12,584.04 
Industrial Reseatch Services 2)... 220 84,638.53 
Binvsicswot, Mietalsec. 23. 2< ored 2g ee 11,363.56 
PrP MeE aI UM Ets Ane ee EN scant Bret 19:423,72  .261,453,10 
University of Toronto 
Fisheries and Wildlife _..------------------------- 28,920.00 
ea ee A os orc! Bo Veoh 12,510.00 
orectry tates ee eka A 22,860.00 
| Pcticaltures.. tees 2 SRA PGA OW Pe INS ee: 1,560.00 
TEM SSA ety ha eS a 10,080.00 75,930.00 
McMaster University 
Fisheries and ‘Wildlife ------.------..---------------------- 12,900.00 
Porestcyi ce 2,160.00 
ites 2 ee ae eee 2,880.00 
[EY Ne) ee 10,080.00 
ericnlenre 2220 ee hes a 3,600.00 31,620.00 
Queen’s University 
Tat ted ce eee ae SS eee eo 7,800.00 
Pie OE es a Oe ta es a 1,800.00 
Porestrye 20s oe 12,060.00 
Ata scriall- Wastes as 2 oh ae 10,320.00 31,980.00 
University of Western Ontario 
{ Eicsheriessand Wilalite -...---- 9,420.00 
Ree eat ea ee 4,860.00 
Po ricu eaves] eee 2 a 2,880 00 17,160.00 
Ontario Agricultural College 
Ce Cari igs Die a eee re ae rae 3,820.00 3,820.00 
Ontario Veterinary College 
ee oe ih See 900.00 900.00 
Department of Health 
IAN se ee 221633 S21 G5 
Department of Lands and Forests 
Forestry, Fisheries and Wella Fenn: Moret eee 15,400.00 15,400.00 443,479.43 
535,853.84 


APPENDIX II 
SCHOLARSHIP AWARDS 1952-53 


Name Field Scholarship University Amount | 
AZUL ROE: Physics University of Toronto $ 1,000.00 
ARNOLD, H. J. Mathematics North Carolina State College 850.00 | 
BEDROSIAN, P. Mathematics | McMaster University 750.00 
BES Groowe Geology University of Wisconsin 1,000.00 | 
BOURNE, N. F. Biology McMaster University 750.00 
BRAUER, F. G. Mathematics Massachusetts Institute of Technology 750.00 } 
CHISHOLM TR. M. Electrical University of Toronto 750.00 | 
Engineering 
CHRISTIE SH Ww, Soil Chemistry Ontario Agricultural College 850.00 | 
COLBMAL HH: Soil Physics Cambridge University 1,000.00 | 
COLHOUIN: CE. sF: Biology Cambridge University 1,000.00 © 
COWPER, G. R. Mathematics Queen’s University 750.00 
CROW ES, Physics University of Western Ontario 750.00 | 
DEMPSTER, A. P. Mathematics University of Toronto 750.00 
DEW DNEY. Jew Physics McMaster University 850.00 
DONNELLY, (Ro). Physics Yale University 850.00 | 
GEIGER, J. S. Physics Yale University 850.00 | 
GHENT eas We Biology University of Toronto 850.00 | 
GIBBS; hl. da. Chemistry Queen’s University 750.00 | 
PIAL WD. WW. Physics Princeton University 850.00 
HALLAM, J. C. Biology University of Toronto 750.00 § 
HARRISON, Pe Chemistry University of Western Ontario 750.009 
HART, Kot Physics University of Toronto 1,000.00 | 
HAUN, |B ear BD Geophysics University of Toronto 750.00 | 
PIAS, ees Chemistry McMaster University 1,000.00 | 
PIERS PIMISS sey WW. Biology University of Michigan 750.00 | 
HOWELL, W. C. Chemistry University of Western Ontario 1,000.00 | 
ISHIESMISS M. Chemistry McMaster University 750.00 | 
KERR J. Physics McMaster University 750.00 | 
LT BUN iM, sls, Biology University of Toronto 1,000.00 | 
McINTOSH, B. A. Physics University of Western Ontario 750.00 | 
McMILLAN, J. E. Mathematics University of Western Ontario 750.00 | 
NABLO, S. V. Physics McMaster University 750.00 | 
PENGELLY. DET Biology Cornell University 850.00 | 
PLEITER, D. Physics University of Western Ontario 850.00 | 
PLINT, C. A. Physics University of Toronto 850.00 | 
Sees J. Biology McMaszer University 750.00 : 
BEE ie eAY Biology Oatario Agricultural College 850.00 | 
ei at W. Az Chemistry Massachusetts Institute of Technology 1,000.00 
Bae MAKER, R. A. Biology Cornell University 1,000.00 } 
Bone D. A. Mathematics University of Toronto 750.00 | 
REY, R. S. Physics Queen’s University 750.00 
Sic CG: WY. Chemistry Queen’s University 750.00 
st Gata R. Mathematics University of Toronto 750.00 
= ea Se Mathematics University of Toronto 750.00 
eo Nee XG Biology University of Toronto 850.00 } 
DONE Ry Le Physics McGill University 750.00 | 
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APPENDIX III 


ADVISORY COMMITTEES* 


AERIAL SURVEY RERSEARCH 


Main Committee: 

PROF. K. B. JACKSON 
(Chairman) 

MR. J. A. M. AUSTIN 

MR. =j0-M. “BISHOP. 

MR. Js "AL BRODIE 

MR. L. J. CHAPMAN 

DR. W. CLARK 

DRi_ Ds Rio DERRY : 

DMIReo Woes ONG <=)" 

DReL. E. HOWLETT —- 

MR. M. E. HURST - 

MRa Wi te JAGKRSON,. -- |. = 

MR. R. N. JOHNSTON 

MRD. NAKRENDALL - 

MRS 6 lob, LOSEE — = 

PROF. O. J. MARSHALL 

PROF. F. F. MORWICK 

PROF. J. E. REID = 

MR. A. H. RICHARDSON =- 

MRejo Rk: G..SMY TH 


Executive: 
PROF. K. B. JACKSON 
(Chairman) 

MR. W. J. FULTON) - - 
MRM FURS - 
MR. R. N. JOHNSTON - 
MR. D: N. KENDALL  - - 
MR. A. H. RICHARDSON 


Meetings: 


March 5th, 1953, 39 


PHOTOGRAPHY 


MR. J. A. M. AUSTIN 
MR. J. M. BISHOP 
PROF. K. B. JACKSON 
MR. R. N. JOHNSTON 
MR. D. N. KENDALL 


PHOTOGRAMMETRY 


PROF. K:-B: JACKSON _ - 
MRa kh?) Fy SIDDALL- = -- 
MR. L. G. TIMPSON 

PROF. W. M. TREADGOLD 


MR. J. G. WILKINSON - 
*List as at March 31st, 


1953. 


Applied Physics, University of Toronto 


Austin Airways Limited 

Ontario Department of Lands and Forests 
Ontario Department of Lands and Forests 
Ontario Research Foundation 

Eastman Kodak Co. 

Ventures Limited 

Ontario Department of Highways 

Physics, National Research Council 

Ontario Department of Mines 

Williamson Co. of Canada, Ltd. 

Ontario Department of Lands and Forests 
Photographic Survey Corporation 

Abitibi Power and Paper Co. Ltd. 

Civil Engineering, University of Toronto 
Soils, Ontario Agricultural College 
Electrical Engineering, University of Toronto 
Ontario Department of Planning and Development 
Ontario Department of Lands and Forests 


Applied Physics, University of Toronto 


Ontario Department of Highways 

Ontario Department of Mines 

Ontario Department of Lands and Forests 
Photographic Survey Corporation 

Ontario Department of Planning and Development 


Queen’s Park, Toronto. 


Austin Airways Limited 

Ontario Department of Lands and Forests 
Applied Physics, University of Toronto 
Ontario Department of Lands and Forests 
Photographic Survey Corporation 


Applied Physics, University of Toronto 
Ontario Department of Highways 
Ontario Department of Lands and Forests 
Civil Engineering, University of Toronto 
Photographic Survey Corporation 
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AGRICULTURAL RESEARCH 


Main Committee: 


PROF. G. N. RUHNKE - - Ontario Department of Agriculture 
(Chairman) 

MR. A.M. BARR - - -  - Agricultural School, Kemptville 

DR. W. H. COOK - - - - Applied Biology, National Research Council 

MR. H. CRAISE - - -  - Ontario Federation of Agriculture 

MR. L. DAVIS - « + « Ontario Fedération of Agriculture 

DR. W. P. DOBSON - -~ -  Hydro-Electric Power Commission of Ontario 

MR. J. A. GARNER - - = Ontario Department of Agriculture 

MR. C.D. GRAHAM - -— - Ontario Department of Agriculture 

DR. E. S. HOPKINS - -  - Dominion Department of Agriculture 

MR. R. Ho. JARDINE. = - + Ontario Dairy Producers’ Co-ordinating Board 

DR. T. L: JONES » §-— -) «= (@ntario Veterinary. Collese 

MR. C. FK. LUCKHAM - -  - Ontario Federation of Agriculture 

MR. CHARLES McINNIS - - Ontario Hog Producers Association 

DR. J.D. MacLACHLAN - - Ontario Agricultural College 

MR. V.S. MILBURN - -  - Ontario Federation of Agriculture 

DR We NEAT BYS - - Science Service, Dominion Department of 

Agriculture 

DR. E. F. PALMER - -  -_ Horticultural Experiment Station, Vineland 

DR. H. B. SPEAKMAN - - Ontario Research Foundation 

MR. J. C. STECKLEY - - - Western Ontario Agricultural School & Experi- 


mental Farm 
Meetings: 


June 9th, 1952, Royal York Hotel, Toronto. 
September 9th, 1952, Royal York Hotel, Toronto. 


AGRICULTURAL ECONOMICS 


DRajeboBbOOTE.- - - Dominion Department of Agriculture 

PROF. D. R. CAMPBELL - -_ Agricultural Economics, Ontario Agricultural 
College 

MR. H. CRAISE - - -  - Ontario Federation of Agriculture - 

MRe ir cK. EECRIE - - + Industrial & Development Council of Canadian 
Meat Packers 

MR. V. S. MILBURN - - - Ontario Federation of Agriculture 

DR. Cc. V. PARKER = = «= Dominion Bureau of (Statistic 

DR. H. L. PATTERSON - = - Ontario Department of Agriculture 

MR. G. F. PERKIN - - += Ontario Department of Agriculture 

DEAN: Le W. SIPHERD - - School of Business Administration, University of 


Western Ontario 
Meetings: 
September 25th, 1952, 39 Queen’s Park, Toronto. 
November 17th, 1952, 39 Queen’s Park, Toronto. 
February 20th, 1953, 39 Queen’s Park, Toronto. 


AGRICULTURAL ENGINEERING 


MR. W.B. DENYES - - - _ Eastern Steel Products 
MR. L. M. FRANK oe Eastern Steel Products 
(Alternate to Mr. Denyes) 
DR. W. P. DOBSON - = - Hydro-Electric Power Commission ape Ontanio 
PROF. C. G. E. DOWNING - Agricultural Engineering, Ontario Agricultural 
College 
MR. WM. KALBFLEISH - ©- Dominion Department of Agriculture 
MRM. EiesMcCURDY gots 10 Gockchutr earns Equipment, Ltd. 
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MR.R.S.McMILLAN - -_ - _ Pedlar People, Ltd. 


; Rae ie ereees = = «== ~|CU~ )~||CMassey-Hlartis. Co. Led. 
Mm MR. W. C. WOOD - - -_ W.C. Wood Co. 

MR. S. M. YOUNG - .-  - International Harvester Co. of Canada, Ltd. 

FOOD PROCESSING 

MR. JOHN BAXTER - - -_ Baxter Canning Co. 

MR. G. G. BRAMHILL - + Ontario Department of Agriculture 

MR. L. CAMPBELL - - Ontario Research Foundation 

DR.W.H.COOK - - - =: Applied Biology, National Research Council 

DR.R.K. LARMOUR = - -- £=%Maple Leaf Milling Co. 

DR. W. D. MCFARLANE - -~ Canadian Breweries Limited 

MR. EARL S. MANNING - -__ Industrial & Development Council of Canadian 
Meat Packers 

DR. H. B. SPEAKMAN - - Ontario Research Foundation 

DR. J.H.L. TRUSCOTT - - _ Horticultural Experiment Station, Vineland 

SCILS 

MR. L. J. CHAPMAN -- ‘= - Ontario Research Foundation 

(Chairman) 
PROE. F. EB. CHASE Bacteriology, Ontario Agricultural College 
(Secretary) 

DR.. H. J. ATKINSON - -  PDominion Department of Agriculture 

MR. A.M.BARR.- - - -_ Agricultural School, Kemptville 

MR. W. J. P. CRESWICK - - Ontario Department of Planning and Development 

ieee Ibis. =. S a)-) 2 OntarionDepartment. of Lands and Forests 

MR. R. N. JOHNSTON - - Ontario Department of Lands and Forests 

MR. LAWRENCE KERR - - Kerr Farms, Chatham 

Re Pa On RIPLEY, - .  « Dominion Department of Agriculture 

PPROF. N. R. RICHARDS, - - Soils, Ontario Agricultural College 

Bee weROUALL* =- = -» Seience Service, Dominion Department of 
Agriculture 

Mies JON SMART = 9- =» -: Collingwood, Ont. 

Mie GeoleGnLeY <6 ck Western Ontario Agricultural School and 
Experimental Farm 

RN ol WPSHALL -)5 +) O= Horticultural Experiment Station, Vineland 

Ri ee WEA aE Re! ey > i= Ontario Department of Highways 

Meetings: 


October Ist, 1952, 39 Queen’s Park, Toronto. 
November 12th, 1952, Ontario Agricultural College, Guelph. 
March 17th, 1953, Southern Research Station, Maple. 


FISHERIES AND WILDLIFE RESEARCH 


Main Committee: 


Peek sO VMIOND. =~ (= 9° ¢ Zoology, University of Toronto 
(Chairman) 

DR. A.,.M- FALLIS - |. =  Patasitology, Ontario Research Foundation 
(Secretary) | 
OR. t. BAT ILE _ .  . Zoology and Applied Biology, University of 

Western Ontario 
DR A.O. BLACKHURST - - -Ontario Federation of Commercial Fishermen 
PROF? A. F, COVENTRY -.- Zoology, University of Toronto 
MR. GC. D., FOWLE _  . + Ontario Department of Lands and Forests 
IDR Wee te) ee = gS RL at Zoology, University of Toronto 
DR. H. M. GOOD _ .  - Biology, Queen’s University 
Re ak A EARKNESS = 49> Ontario Department of Lands and Forests 
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MR, L. HUGHES - - = - Northern Ontario Outfitters’ Association 


DR. F. Pi IDE > = ~~ =.=) “Zeéologys University or sloronto 

MR. R. N. JOHNSTON - = - Ontario Department of Lands and Forests 

DR. H. KLEEREKOPER - - Zoology, McMaster University 

MR. CARL F. KOLBE - -  - Ontario Federation of Commercial Fishermen 

DR. R. R. LANGFORD - - Yoology, University of Toronto 

MR: H. H. MacKAY = - - Ontario Department of Lands and Forests 

MR. CECIL MARTIN -_ =- - Port Dover, Ontario 

MR. K. M. MAYALL - -  - Ontario Department of Planning and Development 

DR. NW. RADFORTEE = - Botany, McMaster University 

DRaD. VEesSeOmr - -  - Zoology and Applied Biology, University of 
Western Ontario 

DR. J. H. SOPER - = = = #£Botany, University of Toronto 

DRaF. A. URQUHART fa = Royal Ontario Museum of Zoology 

MR. C. A. WALKINSHAW - Toronto, Ontario 

Meetings: 


November 8th, 1952, 39 Queen’s Park, Toronto. 
February 26th, 1953, 39 Queen’s Park, Toronto. 


Executive: 

DR. J. R. DYMOND - -= = £Zoology, University of Toronto 
(Chairman) 

DRA, M..FALEIS - - +  Parisitology, Ontario Research Foundation 
(Secretary) 

PROF. A. F. COVENTRY - Zoology, University of Toronto 

DR.F.BaJ. FRY= “2 = ~- =) 8Zoolosy, University of Toronto 

DR. W. J. K. HARKNESS - - Ontario Department of Lands and Forests 

MR. R. N. JOHNSTON - = - Ontario Department of Lands and Forests 

DRON: Wo ERADEOR Ties = s Botany, McMaster University 

Meetings: 


December 11th, 1952, 39 Queen’s Park, Toronto. 
February 6th, 1953, 39 Queen’s Park, Toronto. 


PUBLICITY 

MR. K. M. MAYALL - ~~ - Ontario Department of Planning and Development 
(Chairman) 

MR. A. L. FENWICK - - - Ontario Department of Lands and Forests 

DR. N. W. RADFORTH -— - _— Botany, McMaster University 

Meetings: 


A number of informal meetings were held 


RESEARCH CN BOTANICAL SUBJECTS IN RELATION TO WILDLIFE 


DRO J Et SOOPER We 2 t= Borany, University of Toronto 
(Chairman) 
MRION. s: (BALDWIN - + -Ontario Department of Lands and Forests, Maple 
ME. (Fos BENDELL - - Biology, Queen’s University 
DPROR?. ©; BIBBEY - - = Botany, Ontario Agricultural College 
DRE Gort D: "CLARKE - - Ontario Department of Lands and Forests 
WIRD tos COOKe I wea. ae. © ee Botany, University of Western Ontario 
Miko, 2D POW IE o ree cee oat On ears Department of Lands and Forests, Maple 
DRAW. JOR HARKNESS 7 pewter (Once Department of Lands and Forests 
(Alternate to Dr. Clarke) 
MIR SK MSI A WOAT id 9 Suen Oe Department of Planning and Development 
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DR. N. W. RADFORTH - -_ Botany, McMaster University 
rR CR TILT. « - - - Ontario Department of Lands and Forests, Maple 


Meetings: 
December 4th, 1952, Ontario Research Foundation, Toronto, 
January 26th, 1953, Ontario Research Foundation, Toronto. 


FORESTRY RESEARCH 


Main Committee: 


DEAN J. W. B. SISAM - - Forestry, University of Toronto 

(Chairman) 
DR. H. B. MARSHALL Ontario Research Foundation 

(Secretary ) 
MR. A. S. L. BARNES _ . Ontario Department of Planning and Development 
PR. R. M. BELYEA . 's %. — Fotest Insect Laboratory, Sault Ste. Marie 
MR Ww. Ac DELEAHEY - - Consulting Forester 
PROF. C. G. E. DOWNING -  Asgricultural Engineering, Ontario Agricultural 

College 
PRPOE, G H DUFF = = - Botany; University of Toronto 
DEAN R. O. EARL 20 js - Faculty of Arts, Queen’s University 
Mr Ds A. GILEIES - - - Gillies Bros. & Co. Ltd. 
Pipes ite GODIN t-sys Great Lakes Paper Company 
Mik) GORDON GODWIN -—  -~ The Ontario Paper Co. Limited 
Mkt De DanARRISON. << s Dominion Dept. Resources and Development 
Dee .On HOEDEN - - -  Hydro-Electric Power Commission of Ontario 
PROF. R.-C. HOSIE - . . Forestry, University of Toronto 
SOralel TENKRINS =) '= =: Dominion Dept. of Resources and Development 
“MR. R. N. JOHNSTON - - = Ontario Department of Lands and Forests 
MAJ. GEN. H. KENNEDY - Consulting Engineer 
MR. A. KOROLEFF . . + Pulp and Paper Research Institute of Canada 
RIRECAY Selle Las Ran fei jm 9:4 Canadian Lumbermen’s Association 
MR. A. P. LESLIE - -. - - Ontario Department of Lands and Forests 
MR. D. A. MACDONALD - -_ Dominion Department of Resources and 
Development 

MR. J. B. MATTHEWS _ . Abitibi Power and Paper Company Lec 
DR. R. R. McLAUGHLIN _ Chemical Engineering, University of Toronto 
MiPE GER NWULSI. = 00-4, >  *.¢ Ontario Forest Industries Association 
MipeiG We LEIP PS: <5) =.=" Kimberly-Clark Corporation 
Wipe KOLROOS)--. == - - Booth Lumber Limited 
PRESSIASLANIFORT EH, =. - Staniforth Lumber & Veneer Limited 
DR GH. TOMLINSON TI _-- Howard Smith Paper Mills Limited 
DR te Ll. WHITE _ . « Dominion Laboratory of Forest Pathology 


Meetings: 


May 15th and 16th, 1952, Forest Ranger School, Dorset 
October 10th, 1952, Faculty of Forestry, University of Toronto. 


Executive: 
DEAN), Weabe OlloAM. ~=_- Forestry, University of Toronto 
(Chairman) 
DR. H. B. MARSHALL - - Ontario Research Foundation 
(Secretary) 
MR. A. S.L. BARNES - - - Ontario Department of Planning and Development 
Mth aN TOLINS FON. 2s > Ontario Department of Lands and Forests 
Meo jobeMALTIMEWS: = -- Abitibi Power and Paper Company Ltd. 
DR. R. R. McLAUGHLIN - _ Chemical Engineering, University of Toronto 


[ 49 ] 


Meetings: 


April 3rd, 1952, 39 Queen’s Park, Toronto. 
October 10th, 1952, Faculty of Forestry, University of Toronto. 
January 15th, 1953, 39 Queen’s Park, Toronto. 


FIRE CONTROL 
MR. J.B. MATTHEWS ==> 
(Chairman) 
MR. M. H. BAKER ee 
MR. A. S.L. BARNES - - 
MR} GaabDILrOon ster ie 
VR. Or FS ESSs 2 ote 
MR. R. N. JOHNSTON — - 
PROF. A. S. MITCHELL 
MR. JAMES RUXTON - 
DEAN J. W. B. SISAM_ - 


WOOD CHEMISTRY 

DR. H. B. MARSHALL 
(Chairman) 

DR. G. A. ADAMS 

DR. F. BENDER 

DR. G. A. LEDINGHAM 


DR. R. R. McLAUGHLIN 
DRG. He TOMLINSON It 


Meetings: 


Abitibi Power and Paper Company Ltd. 


Ontario Department of Lands and Forests 
Ontario Department of Planning and Development 
Ontario Department of Lands and Forests 
Ontario Department of Lands and Forests 
Ontario Department of Lands and Forests 
Forestry, University of Toronto 

Ontario Department of Lands and Forests 
Forestry, University of Toronto 


Ontario Research Foundation 


Applied Biology, National Research Council 
Forest Products Laboratory of Canada 


National Regzarch Council Regional Laboratory, 
Saskatoon 


Chemical Engineering, University of Toronto 


Howard Smith Paper Mills Limited 


November 27th and 28th, 1952, Queen’s University, Kingston. 


FOREST BIOLOGY 
MR. A. P. LESLIE 
(Chairman) 
MReA Sb bDAIRD eee 
PROF, -G. H: DUFF 
DEAN R. O. EARL 
PROG] ReG HOSIE 
MR. R. N. JOHNSTON 
MR. G. W. PHIPPS 
DEAN J. W. B. SISAM 
MR W.cee WIkLESON 


Meetings: 


Ontario Department of Lands and Forests 


Dominion Department of Agriculture 
Botany, University of Toronto 

Faculty of Arts, Queens University 
Forestry, University of Toronto 

Ontario Department of Lands and Forests 
Kimberley-Clark Corporation 

Forestry, University of Toronto 

Abitibi Power and Paper Company Ltd. 


September 22nd, 1952, 39 Queen’s Park, Toronto. 
November 27th and 28th, 1952, Queen’s University, Kingston. 


FOREST RESEARCH IN NORTHWESTERN ONTARIO 


DVL EIN Sekt Ve) S| mee 


(Chairman) 

MR. J. T. BASHAM 
MRG: HD. BEDELE 
MR. J. H. GODDEN 

MR. K. HEARNDEN 

MR He: OW KANTOLA 
MR. GEO. R. SONLEY 2 
MR jabs LHOMAS == = 


Ontario Department of Lands and Forests 


Dominion Department of Agriculture 

Dominion Dept. of Resources and Development 
Great Lakes Paper Company Limited 

Abitibi Power and Paper Company Ltd. 
Newaygo Timber Company Limited 

Marathon Paper Mills of Canada Limited 

Forest Insect Laboratory, Sault Ste. Marie 
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MR: E> S. JONES a. 
(ex officio) 

MR. R. N. JOHNSTON - 
(ex officio) 

DEAN J. W. B. SISAM_ - 
(ex officio) 

PROF. J. O. WILHELM - 


(ex officio) 


Meetings: 


Thunder Bay Timber Operators’ Association 
Ontario Department of Lands and Forests 
Forestry, Univeristy of Toronto 


Research Council of Ontario 


May 8th, 1952, Prince Arthur Hotel, Port Arthur. 


SAWMILLING PRACTICE: 
NMR Wea ikeLeCeAIR: —- = 
(Chairman) 

GOLs |b JENKINS.= “<- 
DR. H. B. MARSHALL 

MR. T. A. MCELHANNEY - 
Mik sO ROOSt =. + 
MR. J. F. SHARPE ee 
DEAN J. W. B. SISAM 
MR. S. J. STANIFORTH 
MR. G. J. THOMSON - 


Meetings: 


Canadian Lumbermen‘s Association 


Dominion Dept. of Resources and Development 
Ontario Research Foundation 

Grimsby 

Booth Lumber Limited 

Ontario Department of Lands and Forests 
Forestry, University of Toronto 

Staniforth Lumber & Veneer Limited 

Peter Thomson & Sons 


May 14th and 15th, 1952, Forest Ranger School, Dorset. 
March 6th, 1953, Forestry Building, University of Toronto. 


HIGHWAYS RESEARCH 


Main Committee: 


MRETAS KR. OEIAY ©. «- 
(Chairman) 


MIR. HN. LAMONT —.,- 
(Secretary) 


MR t oN. CARTER - 
Mroie J. GHAPMAN - - 
MR. W.'A: CLARKE °- 
MR. C. B. CRAWFORD 
MR Dj. EMREY - = - 


Niko is. FRANCIS =.‘ - 
Minar le PULION: 
Mitow 5b HASTINGS —- 
MR eR oN. OW, os 
MRP. McCANN -. - 
MR. W. S. McKAY 

DR. N. W. McLEOD 

MR. W. J. MOORE awit 
hing Ga A. ROBBINS* =. 


MRD OsRODINSON: -* o- 

PROF. W. L. SAGAR 

MR. J. WALTER - 

Mp an. YOUNG, = . - 

MR. JAMES GAW - - 
(ex officio) 

MR. D. E. McQUIGGE - 


(ex officio) 


Federal District Commission 
Ontario Department of Highways 


Carter Construction Co. Ltd. 

Ontario Research Foundation 

Ontario Department of Highways 

Building Research, National Research Council 
County Engineer, Kitchener 

Ontario Department of Highways 

Ontario Department of Highways 

Ontario Motor League 

Dominion Dept. of Resources and Development 
Toronto Transportation Commission 

Ontario Good Roads Association 

Imperial Oil Limited 

Ontario Municipal Board 

Ontario Department of Highways 

Canada Cement Co. 

Civil Engineering, University of Toronto 
Ontario Department of Highways 

Ontario Hydro-Electric Commission of Ontario 
Ontario Good Roads Association 


Ontario Roadbuilder Association 


ee 


Meetings: 
October 31st, 1952, 39 Queens’ Park, Toronto. 


Executive: 

MR. A. K. HAY =- - - - Federal District Commission 
(Chairman) 

MR. H.N. LAMONT - - = - Ontario Department of Highways 
(Secretary) 

MR. D. J. EMREY - - - - #£County Engineer, Kitchener 

MR. T. F. FRANCIS - - - Ontario Department of Highways 

MR. W. J. FULTON - - = - Ontario Department of Highways 

DR. N. W. McLEOD - = = “Imperial Oil Limited 

PROF. W. L. SAGAR - -  - Civil Engineering, University of Toronto 

MR. J. WALTER - - -  - Ontario Department of Highways 

Meetings: 


February 10th, 1953, Royal York Hotel, Toronto. 


TRAFFIC AND PLANNING: 


MRAW. SEOUL ITONe = =e Ontario Department of Highways 
(Chairman) 

MR. A. E. K. BUNNELL - = - Ontario Dept. of Planning and Development 

MR. W. A. CLARKE - - - Ontario Department of Highways 

MR. R. A. LOW - - - - Dominion Dept. of Resources and Development 

MR. G.R. MARSTON - - - £County Engineer, Simcoe 

MR. J. M. MacINNES - - - Ontario Department of Highways 

MR. J. L. ZOLLER = »--. = = Ontario, Department sof Hichways 

DESIGN: 

MR Ds) “EMRE = - a - County Engineer, Kitchener 
(Chairman) 

MR. T. F. FRANCIS - - = - Ontario Department of Highways 

MR. R. M. LEE - - - - #£County Engineer, Brantford 

DRA NY WeeMchLEOD) - - Imperial Oil Limited 

MR. D. G. RAMSAY - - = - Ontario Department of Highways 

WiKeaID tk OB LIN SO IN ao ae Canada Cement Co. 

MR. J. WALTER - - - - Ontario Department of Highways 

SOILS AND FOUNDATIONS: 

MR. J. WALTER - - - - Ontario Department of Highways 
(Chairman) 

MR. D. J. EMREY - - - - County Engineer, Kitchener 

MR. R. A. LOW - -  - = Dominion Dept. of Resources and Development 

MR. A. D. McGINNIS - - - McGinnis and O’Connor 

DR. N. W. McLEOD - - ~- _ Imperial Oil Limited 

MR, D. G. WATT = - = =) Ontario Hydro-EleceriesPower= Commission 


MATERIALS AND CONSTRUCTION: 


MRE DO. ROBUNSON <= 5 sean = Ganadal Cen entn@er 

(Chairman) 
Meine he -PRANCIS.= - Ontario Department of Highways 
Mina Co -PRASER so =a ae Sele Ontario Department of Highways 
MERE sawn ONES ar as mes County Engineer, Barrie 
MIR eRe NELLY ss oot = AWWaa Baller tier antes 
Mele KNIGHT os ee Brunner Mond Canada Sales, Ltd. 
Mie aN LAVIONT 256 Ont ee Department of Highways 
MR. J. LANGMAN -  - = King Paving Company Limited 
MR be IG AT eee Be On iat Department of Highways 
MES Be MAT SON es oe Ontario Rock Ltd. 


[eee 


DR. N. W. McLEOD - - -_ Imperial Oil Limited 


PROF. W. L. SAGAR - - - Civil Engineering, University of Toronto 
MR. C. G. SAUNDERS- - - Ontario Department of Highways 
MR. J. WALTER - - -.- Ontario Department of Highways 


INDUSTRIAL RESEARCH 


Main Committee: 


Mik Gas GPOLLOGK. - «- —- Dominion Electrohome Industries, Ltd. 
(Chairman) 
MR. D. W. STEWART, JR. - Renfrew 
(Vice-Chairman) 
COL. D. F. MacRAE - - - Ontario Research Foundation 
(Secretary) 
MR. LORNE C. ANDERSON - _ Ontario Paper Co. Limited 
ike ae ADE RINARD = irs Canadian Manufacturers’ Association Inc. 
MR. LORNE S. CAMPBELL -_ Ontario Dept. of Planning and Development 
MR. HOWARD CHAMBERLAIN Lowe Brothers Co. Ltd. 
MR ls Ae PAUSE - - - - Yocum Faust, Limited 
FIR Rew OREELEY .- =-  -.,Bendix-Eclipse of Canada Limited 
COP bel Evra. “- ;-  ~). Ontario Dept. of Planning and Development 
MR. D.ALAN PAGE =.= =- — Mercury Mills Limited 
Mik en TPROCTOR-=° --. + Libby, McNeill & Libby of Canada, Limited 
DR. H. B. SPEAKMAN - -_—-Ontario Research Foundation 
MR. W. R. STADELMAN - - Ontario Research Foundation 
MRD eb SolrRUDLEY-~  - --> Imperial Furniture Mfg. Co. Limited 
Dike Ne SW LINDEN] =" = = Great Lakes Lumber and Shipping, Ltd. 
MR. KERGAN WELLS pee KW Wells; Exmited 
Meetings: 


April 30th, 1952, Hart House, Toronto. 
September 17th, 1952, Hart House, Toronto. 
October 29th, 1952, Hart House, Toronto. 
December 12th, 1952, Royal: York Hotel, Toronto. 
February 13th, 1953, Hart House, Toronto. 


INDUSTRIAL RESEARCH SERVICES: 


MRO Was tewvART, JR. = —- Renfrew 
(Chairman) 
MR. LORNE C. ANDERSON  - Ontario Paper Co. Limited 
MR. HOWARD CHAMBERLAIN Lowe Brothers Co. Ltd. 
NEES a IRN Got S| Be Ce ea Bendix-Eclipse of Canada Limited 
HOE Wain 0 EG WS ee ee Ontario Dept. of Planning and Development 
MR GeO epERNUARD. == =>, - Canadian Manufacturers’ Association Inc. 
(ex officio) 
COL. D. F. MacRAE _ . = Ontario Research Foundation 
(ex officio) 
MiG Ae EP OLUOCKs 495% Dominion Electrohome Industries, Ltd. 
(ex officio) 
DR. H. B. SPEAKMAN - . Ontario Research Foundation 
(ex officio) | 
EPROP eh On WIL HIEEM ee) = Research Council of Ontario 


(ex officio) 


Meetings: 
January 19th, 1953, 39 Queen’s Park, Toronto, 
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GROUP RESEARCH: 


MR. C. A. POLLOCK - -  ©- Dominion Electrohome Industries, Ltd. 
DR. H. B. SPEAKMAN - - - Ontario Research Foundation 

DR. R. K. STRATFORD - + Imperial Oil Limited 

MR. D. B. STRUDLEY - - = - ~~ Imperial Furniture Mfg. Co. Limited 
MR. KERGAN WELLS - - - W. W. Wells, Limited 

PROF. J. O. WILHELM - - _ Research Council of Ontario 


INDUSTRIAL WASTE RESEARCH 


Main Committee: 


PROF. A. C. PLEWES - - - Chemical Engineering, Queen’s University 
(Chairman) 

PROF. Re Ri McEAWGHEIN== Chemical Engineering, University of Toronto 
( Vice-Chairman) 

DR. A. E. BERRY - - - = - Ontario Department of Health 

MR. G. A. H. BURN - - - ~~ Ontario Department of Health 

MR. A. V. DeLAPORTE - - Ontario Department of Health 

DR. W. J. K. HARKNESS -— - = Ontario Department of Lands and Forests 

PROF. J. D. LEE - - - ~- Civil Engineering, Queen’s University 

MR. H. S. MATTHEWS - -  Matthews-Wells Company Limited 

MR. ALEX D. McRAE - - - Imperial Oil Limited 

MR. W. C. MILLER - - - City Engineer, St. Thomas 

DR. H.B. SPEAKMAN - -  - ~~ Ontario Research Foundation 

Meetings: 


April 8th, 1952, 39 Queen’s Park, Toronto. 
June 13th, 1952, Royal York Hotel, Toronto. 
October 3rd, 1952, 39 Queen’s Park, Toronto. 
December 12th, 1952, 39 Queens Park, Toronto. 
February 13th, 1953, 39 Queen’s Park, Toronto. 


ST. CLAIR RIVER POLLUTION: 


MR. L. D. DOUGAN -  -— - — Polymer Corporation Ltd. 
(Chairman) 
DR. A. E. BERRY - - - - Ontario Department of Health 
MEF, BREMINBR: = “so 9% 2 Dow Ghemicqioor Canada, Limited 
MR. R. N. JOHNSTON - +  QOntario Department of Lands and Forests 
MR. ALEX. D. McRAE- - - Imperial Oil Limited 
PROF. A.C. PLEWES - - - Chemical Engineering, Queen’s University 
PROF, J. O. WILHELM - = Research Council of Ontario 


(ex officio) 


Meetings: 


April 8th, 1952, 39 Queen’s Park, Toronto. 
May 19th, 1952, Sarnia Golf Club. 
February 25th, 1953, Polymer Corporation, Sarnia. 


MINES, MINERALS AND METALLURGY RESEARCH 


Main Committee: 

MR. N. F. PARKINSON 
(Chairman) 

Moh raeADATRE: - 

PROF. H. S. ARMSTRONG 

PROE OSA] CARSON = - 


Ontario Mining Association 


Atlas Steel Company 
Geology, McMaster University 
Metallurgy, Queen’s University 


[ea 


De OS Wear EE iioe ahs = 
DR. G. S. FARNHAM - 
PROF. J. E. HAWLEY - 
MR. G. S. HUME - 

PROF. G. B. LANGFORD 
MR. Ja MacRAE: =.= 
PROF. L. M. PIDGEON 
PROF. G. H. REAVELY 
MR. H. C. RICKABY 

MR. R. H. RIMMER 

MR. W. A. ROLLIFF - 
Me we SAMUEL -->.- - 
DR. C. R. WHITTEMORE - 
DR. G. HE, WILLEY 

PROF. C. G. WILLIAMS 
PROF. J. T. WILSON 

MR. R. B. YOUNG 


Executive: 

MR. N. F. PARKINSON 
(Chairman) 

ke Oso. ELIS 

PROF. G. B. LANGFORD 

MRS HC. RICKABY 

DR. C. R. WHITTEMORE - 

PROF. GC. G. WILLIAMS — - 

Dike Db. LOUNGS'--.> “- 


Meetings: 


Ontario Research Foundation 


International Nickel Company of Canada Limited 


Mineralogy, Queen’s University 


Dominion Dept. of Mines and Technical Surveys 


Geology, University of Toronto 
Dome Exploration Co. 


Metallurgical Engineering, University of Toronto 


Geology, University of Western Ontario 
Ontario Department of Mines 

Aluminium Laboratories Ltd. 

Imperial Oil Limited 

Steep Rock Iron Mines Ltd. 

Deloro Smelting & Refining Co. Ltd. 
Algoma Steel Corporation, Ltd. 

Toronto 

Physics, University of Toronto 

Hydro-Electric Power Commission of Ontario 


Ontario Mining Association 


Ontario Research Foundation 

Geological Sciences, University of Toronto 
Ontario Department of Mines 

Deloro Smelting & Refining Co. Ltd. 
Toronto 

Hydro-Electric Power Commission of Ontario 


April 4th, 1952, 39 Queen’s Park, Toronto. 


WIRE ROPE: 
IDO Wee LLLS 
(Chairman) 


PA WSHER tea) S05 s2 = 
(Secretary ) 


WB: (BROWN: = 
W. E. BROWN 

RO EE DYE : 

A. C. HALFERDAHL - 
ReoneALY. 2 = 

J. G. MORROW 

Rep. PARKER “2 2": 

N. F. PARKINSON _- - 

R. S. SEGSWORTH 

DAG. SINCLAIR 

Ie WOSPROULE (= -* =.-~ 
Pers WATT = ts oS 


MR. 


MR. 
MR. 
MR. 
MR. 
MR. 
MR. 
MR. 
MR. 
MR. 
MR. 
MR. 
DR. 


Meetings: 
November 11th, 1952, Ontario 


FERROUS METALLURGY: 
Ug © Poa 4 head 500 Oh DS ee 


(Chairman) 

MR. P. E. CAVANAGH - - 
(Secretary) 

MR. TT. W.. HARDY 2) ia i 


Ontario Research Foundation 


Ontario Research Foundation 


Dominion Dept. of Mines and Technical Surveys 


B. Greening Wire Co. Ltd. 

Dome Mines Ltd. 

National Research Council 
Wright-Hargreaves Mines Ltd. 

Steel Company of Canada Ltd. 
intetnational Nickel°Co, of Canada, Ltd. 
Ontario Mining Association 

General Engineering Co. (Canada) Ltd. 
Ontario Department of Mines 

Imperial Oil Ltd. 


Hydro-Electric Power Commission of Ontario 


Research Foundation, Toronto. 


Ontario Research Foundation 
Ontario Research Foundation 


Climax Molybdenum Company 
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(ex officio) 
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GE, WaIsE x. 

Ro -BeYOUNGS 

T. H. ADAIR - 
(Co-operating) 


PROF, G. .LETENDREe 


MR. 


IRs 


(Co-operating) 

J. S. MCMAHAN 
(Co-operating) 
NORMAN PARLES 


{(Co-operating) 


Meetings: 
April 4th, 1952, Pilot Plant, Oakville. 


GEOLOGY: 


PROF, G. B. LANGFORD 


MR 


(Chairman) 


ols Op GORMAN 


PROFS). BatiAWwW LEYS 
DR iow Ee erie Wasi 


MR 


MY EP aWURS = 


DReiss Ss: CO let 


NON-FERROUS METALLURGY: 
DR. GR WHUreEMORE 


DR. 


DR: 


MR 
MR 


DR. 
MR. 


(Chairman) 

OPW. EUS. 

G. S. FARNHAM .- 
. W. M. GOODWIN 
ltrs | tel Ge ae ee 
L. M. PIDGEON 
M. J. TAMPLIN 


Dominion Foundries and Steel Ltd. 
Ontario Mining Association 


Steep Rock Iron Mines Ltd. 

Dominion Dept. of Mines and Technical Surveys 
Hydro-Electric Power Commission of Ontario 
Algoma Steel Corporation Ltd. 

Hydro-Electric Power Commission of Ontario 
Atlas Steel Company 


Laval University 
Steel’ Go. of Canada; itd: 


Dominion Steel and Coal Co. 


Geological Sciences, University of Toronto 


Hydro-Electric Power Commission of Ontario 
Mineralogy, Queen’s University 
Ontario Department of Mines 


Ontario Department of Mines 


Physics, McMaster University 


Deloro Smelting & Refining Co. Ltd. 


Ontario Research Foundation 

International Nickel Co. of Canada Limited 
Dominion Dept. of Mines and Technical Surveys 
Ventures, Ltd. 

Metallurgical Engineering, University of Toronto 


Falconbridge Nickel Mines 
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APPENDIX IV 


AGRICULTURE 


Project Title 
Minor Element Deficiencies in Horticul- 
tural Crops 


Control of ‘‘Ansatospora” Storage Rot 
mm of Celery 


Studies in Bovine Sterility 


Enzymic Transpeptidation Reactions 
Virus Disease of Wildlife Food Plants in 
the Royal Botanical Gardens 

Ecological Investigations on Soil Micro- 

organisms 


~ Soil-Microflora in Relation to the Inci- 
dence of Common Scab of Potato 


Farm Products Utilization 


Physiography 


FISHERIES AND WILDLIFE 


Bibliographic Research 

Library, Ont. Fish. Res. Lab. 

Bibliography of Canadian Biology 

Physiology of Ontario Fish 

Plankton Collection Methods 

Alewife Investigation 

Lamprey Investigation 

Toxicity of Pollutants 
Chemistry of Polluted Waters 
Ecology of Stream Insects 

Physical Factors in Environment of Deer 
me 6=Mice © 
~ Miscellaneous Small Mammal Studies 
‘Distribution of Vascular Plants in Ontario 
Utilization of Bottom Organisms, Prim- 
— arily Chironomid Larvae as food for 

fishes 

_ Analyses of the Alimentary Tract of Chiro- 
J nomid larvae to determine the kinds 
and relative amounts of phytoplankton 
ingested 


Comparison of 3 different types of neigh- 
bouring lakes as to chemical-physical 
features and fish production, especially 
as regards the availability of large mouth 
bass 

Oxygen content of the blood of large 

mouth bass in relation to its environ- 
ment 

Studies on Black Flies 

Population Study of the Penn. Field 
Mouse 


| 
| 
| 
| 
| 


Agency 


Ont. Agricultural 
College 


Horticultural Ex- 
periment Station 


Ont. Veterinary 
College 


Univ. of Toronto 
McMaster Univ. 


McMaster Univ. 


Univ. of Western 
Ontario 


Ont. Research 


Univ. of Toronto 


; Queen’s Univ. 


: 
| 
| 
| 


McMaster Univ. 


McMaster Univ. 
leo7e) 


GRANTS IN AID OF RESEARCH 


Grantee Amount 
J. S. Shoemaker $3,100.00 


Jie Erusectt 720.00 
J. A. Henderson 900.00 
Cc. S. Hanes 1,560.00 


W.D.MacClement 1,440.00 


J. J. Miller 2,160.00 
A. R. Walker 2,880.00 


L. A. Campbell 12,584.04 


Foundation 

Ont. Research L. J. Chapman 25 LOS 73 
Foundation 

| 

| 

\ Univ. of Toronto J. R. Dymond 19,800.00 


Jere Soper 3,600.00 
H. W. Curran 7,800.00 
D. M. Davies 1,320.00 
D. E. Delzell 1,320.00 


Lake Bottom Sediments 
Floristic Survey of the Eastern Portion 


of the North Shore of Lake Erie 


Biology of Mosquitoes in the Vicinity of 
London, Ontario 


Limnology of Lake Erie 


Ecology of Mamals in Rondeau Park 


Taxonomy and Ecology of the Wolf in 
Southern Ontario 


Taxonomic and Ecological Survey of 
Plant Life in Cootes Paradise 


Mammals of Arctic and Eastern Canada 
Animal Populations 

Lake Erie Cisco Year Classes 

Study of Ecto-Parasites 

Bird Populations 


Experiments in Winter Smelt Fishing 
Wildlife Studies in Algonquin Park 


Parasitology 


FORESTRY 


Forest Tree Mycorrhiza 
Development Plant Physiology 


Relation of Growth and Respiration to 
Water Intake 


Forest Regeneration in Ontario 
Stereochemistry of the Cyclitols 
Sawmilling and Barking Research 


Butyl Acetate Extraction of Waste Sul- 
phite Liquor 


Woodlots Economic Study 

Silvicultural Studies 

Forest Genetics 

Liquid Phase Oxidation of p-cymene 

Investigation of “Sick Soil’? and Anti 
biotics 

Decay of Maple with reference to Succes- 
sion 

Infection of Wounds by Decay Fungi 

OL B@ar, 


Biochemistry 
Woods 
Insect Microbiology 


Application of Precipitin Test to Ento- 
mological Research 


Forest Genetics 


and Physiology 


Wood Chemistry 


INDUSTRIAL RESEARCH 


Industrial Research Services 


if 


McMaster Univ. 


McMaster Univ. 
Univ. of Western 


Ontario. 


Univ. of Western 


Ontario. 


Uissie of Western 


Ontario 


McMaster Univ. 


bee e Ontario 


| Univ. 


\ 
f 


l 
f 


Museum 


of Lands 


Forests 


of Lands 


Forests 


of Lands 


Forests 


Depts. 
and 


Depts. 
and 


Depts. 
and 


Ont. Research 


Foundation 


Univ. 
Univ. 
Univ. 


Univ. 


Univ. 


McMaster Univ. 


Queen’s Univ. 


Queen’s Univ. 


Queen’s Univ. 
Queen’s Univ. 


Dept. of Lands 


and Forests 


Ont. Research 


Foundation 


Ont. Research 


Foundation 
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of Toronto 


of Toronto 
of Toronto 
of Toronto 


of Toronto 


of Toronto 


H. Kleerekoper 
Le Lakine 
W. W. Judd 


D. M. Scott 


R. H. Stinson 


N. W. Radforth 


F. A. Urquhart 


N. D. Martin 
Batrey 

R. N. Johnston 
A 


.M. Fallis 


GOP Butt 


GC. Hosie 
McCasland 


7 a7 


J. W. B. Sisam 
A. N. Bourns 
Ree) a eel 


H. M. Good 


G. Krotkov 


A. S. West 


Q 


Heimburger 


H. B. Marshall 


Dak, MacRae 


. G. McIntosh 


. R. McLaughlin 


1,440.00 


3,660.00. 


3,480.00 | 


3,480.00. 


5,000.00 | 


37,452.95 | 


84,638.53 


DUSTRIAL WASTE 


Effect of Synthetic Detergents on Sewage 
Treatment Processes Queen’s Univ. 


Vaporization of Liquid Mistures in Air 
Streams Queen’s Univ. 


Air Pollution Ont. Research 
Foundation 


Milk Wastes Dept. of Health 


INES, MINERALS AND METALLURGY 


Crystal Boundaries in Iron and Steel Univ. of Toronto 
N ineralogy of Radioactive Minerals Univ. of Toronto 
troduction of Metal Vapours by Chemical 


Reaction Univ. of Toronto 
Geophysics Research : Univ. of Toronto 
Polarographic Analysis of Alloys McMaster Univ. 
Spectrographic Studies Queen’s Univ. 
Probe Method of Measuring Conductivity Univ. of Western 


Ontario 


Pleistocene Investigation in Southwestern Univ. of Western 
_ Ontario Ontario 


Ferrous Metallurgy Ont. Research 


Foundation 
Wire Rope Ont. Research 
Foundation 
Physics of Metals Ont. Research 
Foundation 
PHYSICS 
Atomic Mass Measurements McMaster Univ. 
ow Temperature Physics Univ. of Toronto 


GROUP RESEARCH! 


Tip Top Canners 


Silviculture 
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Je Dz bee 


A. C. Plewes 


A. E. R. Westman 


A. V. Delaporte 


A. D. Misener 
G. H. Reavely 
O. W. Ellis 
O. W. Ellis 


P. E. Cavanagh 


H. E. Duckworth 
W. H. Watson 


Co-Operating Companies 


Supersonic Method of Testing Wire Rope Ontario Mining Association 

St. Clair River Pollution Dow Chemical of Canada Limited 
Polymer Corporation 

Imperial Oil Limited 

Canners Group Research Campbell Soup Company 
Canadian Canners Limited 


Bright Canning Company 


E. D. Smith and Sons 


The Ontario Paper Co. Limited 
Abitibi Power and Paper Co. Ltd. 


(1) Research Council of Ontario share —- 50%; industry share 50%. 


9,600.00 


720.00 


LD AZ Le 
Bare Borys 1) 


3,030.00 
2,400.00 


4,200.00 
2,880.00 
2,880.00 
1,800.00 


3,000.00 
1,860.00 
20,524.85 
13,559.85 


11,363.56 


10,080.00 
10,080.00 


p PAW AS, 


5,000.00 


3,000.00 


6,750.00 


$463.447.08 


APPENDIX V 


BILL No. 114 
4th SESSION, 22nd LEGISLATURE, ONTARIO 
12 GEORGE VI, 1948 
An Act Respecting the Research Council of Ontario 


MR. MICHENER 


HIS MAJESTY, by and with the advice and consent of the 


Legislative Assembly of the Province of Ontario, enacts as 


follows: Interpretation,— 
1. In this Act,— 
(a) “Council”? means Research Council of Ontario; Council: 
(b) “Minister” means the member of the Executive Council “Minister” 


to whom the administration of this Act is assigned by 
the Lieutenant-Governor in Council. 


2. There shall be a body corporate to be known as the Research Council,— 
Council of Ontario composed of not more than twelve mem- establishment; 
bers appointed by the Lieutenant-Governor in Council, and objects. 


having for its object the betterment of industrial, agricultural 
and other research and scientific activity in Ontario as a 
means to the utilization of the resources of the Province. 


3. Each member of the Council shall be appointed for a term Members,— 
of three years from the date of his appointment, except term of 
that of the first appointments not more than four members appointment. 


may be appointed for four years and not more than four 
members for five years, so as to establish a system of retire- 
ment in rotation, and a member shall be eligible for re- 
appointment for one additional term of three years. 


4. Upon a vacancy occurring in the membership of the Council Vacancies. 
the Lieutenant-Governor in Council may appoint a person 
to fill the vacancy and such appointment shall be for the 
remainder of the term for which his predecessor was 
appointed. 


>. (1) The Lieutenant-Governor in Council may name one of President 
the members to be president of the Council for a period 
not exceeding the term of his appointment as a member. 


(2) There shall be a vice-president elected annually by the Vice- 
Council from among its members. President. 
(3) When the office of president is vacant, or in the absence Vacancy in 
of the president, the vice-president shall act as president. office of 
president. 
(4) There shall be an executive committee consisting of the Executive 
president and vice-president ex officio and three mem- Committee. 


bers elected annually by the Council from among its 
members, which shall have, when the Council is not in 
session, such powers of the Council as the Council 
delegates to the executive committee. 


6. No member of the Council “orof “any “committee “therect Remuneration 
shall receive any remuneration for his services, but each and expenses. 
member shall be paid his proper traveiling and other ex- 


Fcc etd in the work of the Council or the committee 
thereof. 


| 


At any meeting of the Council five members shall constitute Quorum. 
a quorum. 


A majority vote of the members present at any meeting of Majority. 
the Council shall determine any question. ; 
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9. The Council shall have power,— 


(a) to take over and continue as the Council may determine, 
the activities, staff and advisory committees of the 
Ontario Research Commission, a commission appointed 


under The Public Inquiries. Act; 


(b) to enquire into industrial, agricultural and other re- 
search and scientific activity in, or affecting the material 
development of, Ontario; 


(c) to organize and maintain advisory or other committees 
in the several fields of industrial, agricultural and other 
research and scientific activity, and such other com- 
mittees as the Council deems advisable; 


(d) to advise the Lieutenant-Governor in Council with re- 
spect to such industrial, agricultural and other research 
and scientific activity and, without limiting the gener- 
ality of the foregoing, with respect to research workers 
and scientists, facilities for research and scientific in- 
vestigation, research organizations and agencies, re- 
search projects and programmes whether fundamental 
or applied, the integration and co-ordination of in- 
dustrial, agricultural and other research and scientific 
activity, co-operation as between public and private, 
provincial and extra-provincial agencies, and the use 
of public funds in the encouragement and carrying out 
of such research and activity; 


(e) to arrange for others to carry out such specific or 
general research programmes as may be authorized by 
the Lieutenant-Governor in Council, and to supervise 
the same; 


(f) to publish and disseminate scientific and technical in- 
formation; 


(g) to establish and administer scholarships to assist in the 
training of research and scientific workers; 


(h) to receive property, real or personal, or funds given to 
the Council for specific or general research purposes 
and to administer the same; 


(i) subject to the approval of the Lieutenant-Governor in 
Council to apply for or acquire patents of invention or 
interests therein, and to dispose thereof; 


(j) to make by-laws for the conduct of its business and for 
the control and direction of its work; 


(k) to do all such other things connected with industrial, 
agricultural and other research and scientific activity as 
may from time to time be authorized or directed by the 
Lieutenant-Governor in Council. 


10. There shall be paid out of the Consolidated Revenue Fund 
such sums as the Lieutenant-Governor in Council may au- 
thorize, for the following purposes: 


(a) the administrative expenses of the Council; 


(b) the establishment and awarding of scholarships to 
assist in the training of research and scientific workers; 


and 


(c) contributions to the cost of such group industrial, 
agricultural and other research projects and activities 
as are recommended by the Council and are undertaken 
by industrial, agricultural or other organisations or 
groups on a basis on which the contribution from the 
Consolidated Revenue Fund does not exceed fifty per 
centum of the cost of the project or activity. 
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Power of 
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Rev. Stat., 
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Finances. 


13: 


14. 


(1) 


The Council shall after the close of each fiscal year 
file with the Minister and with the Provincial Secretary 
an annual report which shall include a financial state-- 
ment, a description of the work of the Council for the 
previous year and such other information as may be 
required by the Minister. 


The Provincial Secretary shall submit the report to the 
Lieutenant-Governor in Council and shall then lay the 
report before the Assembly, if it is then in session, or 
if not, at the next ensuing session. 


The accounts of the Council shall be audited by the 
Provincial Auditor or by such other auditor as the 
Lieutenant-Governor in Council may appoint, and the 
Auditor shall make an annual report in respect of the 
preceding fiscal year to the Minister. 


The Minister shall lay such report before the Assembly 
if it is then in session, or if it is not, at the next ensuing 
session. 


This Act shall come into force on the Ist day of April, 


1948. 
This Act may be cited as THE RESEARCH COUNCIL 
ACT, 1948. 


“ As amended by “Statute Law Amendment Act, 1950,’ Bill No. 
145, Sec. 23, Ret; Chapter 79..Sec- 520.91) sand (2). 
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RESEARCH COUNCIL OF ONTARIO 


Sith oh ered Keport 


1993 - 1994 


ONTARIO 


TORONTO 


“PRINTED AND PUBLISHED BY BAPTIST JOHNSTON 
PRINTER TO THE QUEEN’s Most EXCELLENT MAJESTY 


Research Council of Ontario, 
39 Queen’s Park Crescent, 
Toronto 5, Ontario. 
August 25, 1954. 


The Honourable W. K. Warrender, Q.C., 


Minister of Planning and Development. 


Sir: 


Herewith is the report of the Research Council of Ontario for the fiscall 
year April 1, 1953, to March 31, 1954. Because of the death in November! 
1953 of the Director, Professor J. O. Wilhelm, a summary and general 
report have been prepared by the Assistant Director, Mr. W. J. Mackey.) 


The eight reports of the advisory committees give some idea of the 
extent of the activities of the Council. In addition, the Council during the 
year has furthered closer co-operation between federal and Provincial re-' 
search groups and assisted certain specialists from abroad to take part in the 
Council’s committee meetings. Lastly the Council has carefully reviewed 
research activities in other countries in order to adopt the most approved 
methods of co-ordinating its research. Dr. Alexander King, Head of the 
Intelligence Division of the Department of Scientific and Industrial Research 
of the United Kingdom, spoke to the Council members on this subject. It! 
appears that, if the Council is to be more effective in the future, it would be’ 
desirable to maintain a closer and more constant liaison between universities, 
government departments, industrial groups and, through the Provincial! 


Cabinet, members of Parliament. 


. . . . . . : | 

The accelerated pace in the application of scientific discoveries to 
physical and social problems throughout the world indicates that, if the 
ji 


Province of Ontario wishes to continue its leadership, more effort will have’ 


to be made in interpreting and applying newer scientific discoveries to our. 


daily life. 


Respectfully submitted, 


RK Strattord, 


President. 
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JOSEPH OSCAR WILHELM 


It is with deep regret that the President and Members 
of the research Council of Ontario record the death of 
their Director, Joseph O. Wilhelm, on November 19th, 
1953. Because of his zeal and enthusiasm the Council 
and its scientific committees have made an outstanding 
contribution to the effective co-ordination of research 
within the Province. Such benefits as he assisted in estab- 
lishing will be a lasting memorial. His many friends will 
not forget how he worked for a better Canada. 


RESEARCH COUNCIL OF ONTARIO 


Re KY STRATFORD? B.S.A.,-M.Se:, D.Sc., LL.D:, 
F.C.I.C. (President) 


eee iA ACE.Gl)b.D:,.M:S.A., M.D)Ph.D., 
Doce lina. es: Sc,.tF.R.S.C. | (Vice- 
President) 


eae oleMOURSM A. ).D./D.GC.E, LL.D: 
E. HOLT GURNEY, -LL.D2 


HUGH LAWSON, B.Sc. 


as IMIAGCKINTOSH,G.M.G.,: M:A., -Ph:Dy, 


ERED ChE RS.G: 


Peer Pie vIPs.G:B-E., D:S.0., M.C.4-LL.D. 
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e@ he 
| apr oe Ge 


PIONEER eoMIiELH,. O.Ce M.A, LE.B..-D:C.L., 


LED Roose: 


Bie SEE ARMAN, -B.Sc., MSc, “D:Sc., LL.D., 


FERS: 


K. F. TUPPER, O.B.E., B.A.Sc., S.M.2 


fH. M. TURNER, B.S:, M.S. 


Director: 


SJ. O. WILHELM, O.B:E., B.Sc., M.A.3 


Meetings: 
May 12-13, 1953, Ottawa. 


Scientific Adviser, Imperial Oil Limited, 
Sarnia. 


President, University of Western Ontario, 
London, 


President, McMaster University, Hamilton. 


Chairman of the Board, Gurney Products 
Limited, Toronto. 


Vice-President, York Knitting Mills Lim- 
ited, Toronto. 


Principal, Queen’s University, Kingston. 


50 St. Clair Ave. W., Toronto. 


Director of Research, Ontario Dept. of 
Agriculture, Guelph. 


President, University of Toronto, 
Toronto. 


Director, Ontario Research Foundation, 
Toronto. 


Dean, Faculty of Applied Science and 
Engineering, University of Toronto, 
Toronto. 


President, Canadian General Electric Co. 
Limited, Toronto. 


Research Council of Ontario, Toronto. 


Nov. 27-29, 1953, General Brock Hotel, Niagara Falls. 


Dec. 29, 1953, 39 Queen’s Park, Toronto. 


March 11-12, 1954, Guild of All Arts, Scarboro. 


Executive: 


DR. R. K. STRATFORD (President) 
DR EHOLT “GURNEY?! 
DEAN K.- F. TUPPER? 


Meetings: 
Oct. 1, 1953, 39 Queen’s Park, Toronto. 


DR. G. E. HALL (Vice-President) 
MR. HUGH LAWSON 


Nov. 27, 1953, General Brock Hotel, Niagara Falls. 


Dec. 18, 1953, 39 Queen’s Park, Toronto. 


March 10, 1954, Guild of All Arts, Scarboro. 


March 26, 1954, Royal York Hotel, Toronto. 


Scholarship Committee: 


1 Died March 19, 1954. 


DR. R. K. STRATFORD (Chairman) 
DEY G..P GIEMOUR 

DR. W. A. MACKINTOSH 

DR, SIDNEY E; SMIEFH 

DR. H. B. SPEAKMAN 


Meetings: 
April 15, 1953, 39 Queen’s Park, Toronto. 


PRG teaHALE 

MR. HUGH LAWSON 
PROF. G. N. RUHNKE 
DEAN  K. F. TUPPER? 

J. O. WILHELM? (ex officio) 


Nov. 27, 1953, General Brock Hotel, Niagara Falls. 


March 11. 1954, Guild of All Arts, Scarboro. 


PA 


2 Resigned March 31, 1954. 


* Died Nov. 19, 1953. 
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Figure 3 —Grants-in-aid by 
Committees, 1953-54 
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SUMMARY AND GENERAL REPORT 


The objective of the Research Council of Ontario, as stated in the 
Research Council Act of 1948, is “the betterment of industrial, agricultural 
and other research and scientific activity in Ontario as a means to the 


utilization of the resources of the Province’. Two hundred and seventy 
industrialists, government officials, and university research scientists who 


F 


serve voluntarily on the committees of the Research Council are aware of 
the Government’s concern about changes which are affecting the Province. 
They believe that they have a responsibility in helping to define the problems 
which have been intensified by post-war development, and to recommend 
scientific inquiry wherever it may be needed to assist in the solution of these 
problems. 


The activities of the eight advisory committees of the Research Council 
during 1953-54 are reviewed in this annual report by their chairmen. These 
reports indicate some of the problems which are considered of prior import- 
ance, and discuss related research effort which is receiving government sup- 
port through the Research Council. The following statement is intended as 
a summary of the Council’s work with respect to expenditures, co-operative 
research with industry, training of scientific personnel, and coordination of 


research. 


; 


Grants in Aid of Research 


It is not an aim of the Research Council of Ontario to support costly 
programs of continuing research. The Council’s function is more specific- 
ally to coordinate government research effort in the Province, to assess 


needs, and to make recommendations on the broad features of public aid 


i 
% 


, 
q 


@ 


to scientific research and development. Nonetheless some comments on 
current expenditures of the Research Council will serve to illustrate the 
encouragement which its various committees are giving to scientific work 
which they believe to be in the public interest. The charts on page Six 
show the allocation of Research Council funds in 1953-54. 


By way of summary, grants in support of investigations in agriculture, 
fisheries, wildlife, and forestry totalled nearly $300,000 out of a budget of 
$490,000 for assisted research. (Details of the projects sponsored by all 
the committees are included in this Report as Appendix III.) 


In the industrial field $86,000 was used to help maintain the technical 
assistance which is provided to small manufacturers by Industrial Research 
Services, a department of the Ontario Research Foundation whose operations 


are of special interest to the Council’s Industrial Research Committee. 


To aid in controlling industrial waste $26,000 was spent to assist the 
Ontario Research Foundation, which is the technical agent for the extensive 
study in pollution which the Research Council is conducting in co-operation 
with industry in the Sarnia area and elsewhere. 
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In mines and metallurgy $62,000 was expended for research directed: 
to advanced techniques of geological investigation, ore analysis, and metal- 
lurgical processing. This work has attracted international recognition. It: 
has been difficult to continue some of the researches because of the demand 
from industry for the services of graduate students who are being trained 
in these techniques. | 


Expenditures, of course, are one measure of activity and results are. 
another. Is the Research Council showing results from these operations? | 
We believe that our industrialists as well as government and university | 
scientists have no doubts about dividends. Their opinion is based on 
intimate knowledge of the needs in their special fields and what government | 
funds are accomplishing through the committees of the Research Council. | 


Each of the advisory committees is conducting a program of research 
which will improve the quality and quantity of production in its related | 
industries, or which will protect natural resources from unnecessary exploita- 
tion and reduce waste and pollution. A few examples of the projects | 
supported last year will illustrate this: 


In the field of agriculture, a study was begun to evaluate the effects of | 
minor elements in the soil on the colour and keeping quality of apples. | 
Already a significant correlation with the element boron is apparent. This. 
can mean greatly increased values to the apple industry of Southern Ontario 
if the research can be continued and correct techniques established for the - 
use of growers. | 


The Fisheries and Wildlife Committee is supporting a study of plankton | 
and methods of collecting and measuring these minute forms of aquatic life. 
This research will increase our understanding of fish productivity for specific 
waters and under various conditions of temperature, plant life, and chemical | 
content. Studies of this kind which enlarge our understanding of basic | 


principles will save many times the cost of the research and result in positive | 
advances in management. 


One phase of the work of the Forestry Committee, that of the chemical | 
utilization of wood, is now being applied in the field. An economical method — 
for extracting essential oils from waste wood is being studied. Laboratory 
techniques have been well developed. These methods are now under study 
in conjunction with the woods operations of a co-operating paper company. | 
A still for extracting the oils has been designed and built. Logging operations 
of the company have been arranged so that branches and tops will be 
removed at a central location. The costs of operating the still will be kept — 


with a view to proving its worth in reducing the waste and fire hazard which | 
now result from abandoned slash. | 


__ An important project on sewage treatment research is being conducted 
with the approval of the Industrial Waste Committee. This is to study the 
effects of industrial wastes (oils, phenols, cyanides, detergents, etc.) on 
current sewage treatment processes. With the increasing industrialization of 
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Ontario many municipalities are faced with the problem of handling organic 
wastes together with inorganic substances from local industries. Satisfactory 
techniques and the men with training to use them are both in short supply. 


With the aid of a mass spectrometer which was purchased by the 
Research Council, techniques have been developed in one of our universities 
for precise analysis of rare minerals in Canadian ores—minerals such as 
gold, platinum, palladium, rhodium, and iridium. This work, encouraged 
by the Mines Committee of the Research Council, is nearing completion as 
far as government support is needed, and most of the information and 
trained personnel have been taken over by interested mining companies in 
Ontario. 


Aerial photography is proving its worth in several fields, notably in 
geological surveys, forest inventories, soil classification, and highway engin- 
eering. The chief problems in aerial surveys are those of photographing 
to an accurate scale and providing maximum interpretability of the details 
photographed. The latter problem is under study by the Aerial Surveys 
‘Committee, where both stereoscopic viewers and “‘unsharp masking” tech- 
niques are being investigated. Success in this work will contribute substan- 
tially to three of our greatest industries. But the work is involved and highly 
technical and will need encouragement and an increase of the modest funds 
which are going to support it. 


These projects represent the type of work to which assistance is given 
at Ontario universities and government departments. They do not include 
the larger volume of research—mainly of the applied kind—which the 
Council sponsors at the Ontario Research Foundation. Here investigations 
are continuing in metallurgy, farm products utilization, air pollution, climate 
and crops, and parasites in fish and wildlife. A very encouraging proportion 
of this research has already reached the pilot plant or even the production 
stage. With the help of funds provided through Council the Foundation 
is also bringing a considerable measure of technical aid to small establish- 
ments of all kinds in the Province. This is done through the field work of 
Industrial Research Services. 


A total of ninety projects received assistance from the Research 
Council of Ontario last year. In addition to the value of the work itself 
these projects are training much-needed researchers and technicians. This 
is illustrated particularly by the research which the Council sponsored in 
Ontario universities last year, where the number of scientific assistants, 
mainly graduate students, was more than eighty. 


Group Research 

The investigations which were supported last year in co-operation with 
industry were small in number, but the work was of country-wide interest. 
These projects — in silviculture, in industrial pollution, in supersonic 
wire-rope testing, and in electroplating — are discussed in the chairmen’s 
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reports (pages 30, 41, 47, 38). Group research as it applies to industry, | 


particularly to small establishments, has been a major concern of the 


Advisory Committee on Industrial Research. The Industrial Research | 
Services of the Ontario Research Foundation have tried many times to | 
organize group research among small manufacturers and processors such as | 
canners, tanners, food processors, and metalworkers. To date any activity | 
in these fields has been short-lived or has terminated when a particular | 


problem has been successfully dealt with. 


Scholarships 


Research Council of Ontario scholarships applicable to 1954-55 have | 
been raised in value in order to keep them better aligned with the new rates _ 
of the National Research Council. Under the Provincial scholarship plan 


students entering the first year of post-graduate research may now receive 


$900. To students with one year of research experience $1,000 is offered, | 
and in subsequent years $1,200. The schedule therefore continues to pay | 
slightly more than the National Research Council rate for those just entering | 
graduate studies, though somewhat less in the case of more advanced | 


students. This is an inducement to engineers and science students to remain 
in university at least a year beyond graduation and perhaps to commence a 


career in research. Because of the increased rates in effect for this year: | 


only 51 scholarships could be awarded. The average for previous years 
was more than 60. 


All who are familiar with this Provincial scholarship scheme are 
impressed by its importance. Only the most promising graduates are 
selected and all of these are of outstanding scholastic attainment. A growing 
technical potential in Ontario is resulting from the perennial flow of these 
trained researchers into industry, government departments, and educational 
institutions. 


Coordination and Planning 


Research coordination is effected within specific areas by the recurring 
reviews made by the advisory committees. With respect to the Agricultural 
Committee, for example, members of both federal and Provincial Depart- 
ments of Agriculture are represented, along with university research 
scientists and members of industry and agricultural organizations. To assist 
the Committee in special technical aspects there are now six sub-committees. 
These are in agricultural economics, agricultural engineering, soils, food 
processing, crops, and farm animals. The last two were organized during 
1953-54. No one knows better than research people the adverse effects 
on scientific work of over-organization and the necessity of attending too 
many meetings. These new groups, however, have been set up in the 
belief that within their fields of interest important researches can be con- 
ducted or the problems more clearly delineated. There appears to be no 
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better way to deal with complex issues than the frank exchange of opinion 
among those who are best informed and most intimately concerned. 


In a similar way the Advisory Committee on Forestry Research has 
been successful in drawing together the varied interests of federal and 
Provincial government departments, the universities and the forest industries 
in such specific areas as wood chemistry, forest biology, and sawmilling 
practice. Cutting across these special research fields, this Committee has 
also approached integration of research in a geographical sense. Its group on 
Forest Research in Northwestern Ontario is developing on a regional basis 
a pattern of industrial co-operation which may be of importance to research 
planning in other forest areas. 


In ways peculiar to each, coordination of research is evident in the 
work of all the advisory committees. It is the hope of the Research Council 
that, as conditions permit, a much clearer picture of needs within their 
various fields will develop. 


Federal Research 


To experiment on closer relationship between federal and Provincial 
research agencies, the Research Council visited the laboratories of several 


government departments at Ottawa in May, 1953. The work of the various 


federal divisions was clearly explained and freely discussed by those in 
charge. This meeting was followed by a visit to Ottawa in October by the 
main body of the Agricultural Committee, and frank discussions were held 
on one aspect in particular: the problem of ensuring the widest use of 
research by the producers and processors in the field of agriculture. The 
President has encouraged the advisory committees to meet from time to 
time with those engaged in similar fields in the federal departments. He 
has urged that the extensive research of the federal government be utilized 
as fully as possible by the Province. 


Distinguished Visitors 


To benefit from the research experience of other countries the Research 
Council last year arranged for visits from three distinguished British 
scientists. In September Mr. W. R. Day, of the Imperial Forestry Institute, 
Oxford University, gave an illustrated talk before the Forestry Committee at 
the Forest Pathology Laboratory, Maple, and also lectured several times 
to forestry and agricultural students at the University of Toronto. His views 
on forest growth are based on many years of research at Oxford and bear 
direct significance to the problem of reforestation and related land use in 


Southern Ontario. 


In agricultural meteorology an eminent authority from the Rothamsted 
Experiment Station in England, Dr. H. L. Penman, devoted some time to 
a study of current practices in Ontario and to an assessment of the need for 
research in climatology. In September he gave a talk before the Soils group 
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of the Advisory Committee on Agricultural Research, and subsequent to) 
his visit prepared a report of his observations and recommendations. 


Another visitor, Mr. Alexander King of the Department of Scientific 
and Industrial Research of Great Britain, kindly stopped off in Toronto in 
March while en route to Washington to speak to the Research Council on) 
the government organization of scientific research in the United Kingdom. | 
Mr. King highlighted four aspects of government research in Great Britain | 
which reflect the public’s awareness of the need and the general appreciation | 
throughout Britain of research as an aid to improved conditions. First, the! 
government has agreed to allow any surplus of research funds in one year 
to be carried over to the next year. Second, the government permits the 
Department of Scientific and Industrial Research to transfer money from one} 
project to another during the year. Third, and most important, the govern- | 
ment has adopted a five-year budget for research. Both parties of the 
House have agreed to respect the five-year budget except in the event of a 
national emergency. The budgets adopted to date are on an increasing scale. 
which is permitting an expansion of new building as well as the increase of 
scientific staff at the rate of 120 people a year. Finally, the Treasury! 
Department has agreed that the Department of Scientific and Industrial] 
Research should not be looked upon as an ordinary department of govern-/ 
ment, but as a department for investment. 


Meetings of Council 


During the year members of the Council met five times. In May) 
they were guests of the National Research Council, the Dominion Depart- 
ment of Agriculture, and the Department (then) of Resources and 
Development in Ottawa. Discussions were held with federal research officers 


and visits were paid to the main government laboratories in and near the’ 
Capital: 


In November at Niagara Falls the Council met to consider the budget ' 
for 1954-55 and to review the next year’s program of the advisory) 
committees. The meeting was favoured by visits from the Minister of | 
Planning and Development, Mr. W. K. Warrender, and Col. L. R. 
McDonald, then Deputy Prime Minister. | 


A special meeting of Council was held in Toronto on December 29 to. 
consider the Minister’s request that thought be given to a possible re- 
organization of Council. A reply, setting forth the opinions of Council on’ 


ar aspects of the suggested change, was prepared and transmitted to the’ 
inister. 


In Scarboro on March 11-12 the spring meeting of the Research 
Council was held for a final review of projects for 1954-55. Grants in aid 
totalling about $500,000 were approved subject to cuts, if necessary, to| 
bring the total within the anticipated budget of $490,000. Additional. 
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miscellaneous projects totalling some $33,000 were referred to a special 
committee, since these projects did not fall clearly within the responsibility 
of any of the advisory committees. At this meeting the usual yearly reports 
of the chairmen of the eight advisory committees were presented and 
discussed. 


The final meeting of Council for the year was held in Toronto for the 
purpose of hearing Mr. Alexander King speak on research as it is organized 
and conducted by the Department of Scientific and Industrial Research of 
Great Britain. 


The Executive Committee of Council met five times. In October a 
recommendation was prepared for research expenditures in Ontario over the 
next two years. In December a schedule was drawn up to provide closer 
liaison between the Council and the advisory committees. This was later 
put into effect when members of Council attended meetings of the 
committees which gave final review to requests for grants. The problem of 
obtaining a new Director to replace the late J. O. Wilhelm was also con- 
sidered by the Executive. 


The Scholarship Committee met twice in the year. At its main meeting 
in March, 155 applications were reviewed. From these, 51 awards were 
made within the limits of the statutory grant of $50,000. 
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ADVISORY COMMITTEE ON AERIAL SURVEY RESEARCH 


Chairman: Prof. K. B. Jackson 


Research has continued this year in photogrammetry on the observa- | 
tional techniques for the improvement of the interpretability of aerial | 
photographs. A magnifying stereoscope has been adapted for the | 
examination and measurement of prints or transparencies with means of | 
obtaining and maintaining correct relative orientation of the photographs | 
while scanning the whole area of the overlap. 


Work on photographic techniques has not yet been completed, but}! 
some study has been made of the increase in resolving power available by | 
making prints or diapositives with “unsharp masks” to control regional | 
contrast while increasing detail contrast. ! 


The development of an airborne navigational aid for maintaining | 
correct lateral overlap in photography from long adjacent flight lines over! 
unmapped territory is under investigation in cooperation with the 
Photographic Survey Corporation Ltd. | 


The problem of personnel and equipment is still acute and further | 
efforts are being made to obtain the equipment necessary to develop post- 
graduate work in photogrammetry. In the meantime qualified personnel 
are being sought to assist in the completion of the work in hand. } 


ADVISORY COMMITTEE ON AGRICULTURAL RESEARCH 
Chairman: Prof. G. N. Ruhnke 


Two two-day meetings of the Main Committee were held during the 
year. The first, at Guelph on May 21-22, 1953, was a joint meeting with 
the Advisory Committee on Forestry Research. The second, at Ottawa, 
was a two-day conference on Oct. 14-15, 1953 with officials of The Canada 
Department of Agriculture, when representatives of the Experimental 
Farms Service, Science Service, Production Service (Animal Pathology 
Division) , and Marketing Service (Economics Division) , were present and 
took part in the discussions. Dr. R. K. Stratford, President of the Council, 
was an interested visitor and active participant in both of the agricultural 
meetings. 


The joint meeting of the Agriculture and Forestry Committees pro- 
vided a needed opportunity for co-ordination of ideas on basic problems of 
soil and land classification, land use, and soil and water conservation; 
reforestation, and farm woodlot management also came in for their share 
of attention. On the second day the two committees and their visitors were 
taken on a tour of the Soil Erosion Experiment Station, at the Ontario 
Agricultural College. They also visited the contour-cultivated strip-cropped 
farm of Prof. H. A. Smallfield, the Shand Dam near Fergus, and the soil 
and crop experimental plots at the Soils and Agricultural Engineering Farm 
just east of the College. The field tour served to illustrate many of the 
problems raised in the discussions of the meetings. 


The October conference with the agricultural research workers in 
Ottawa was primarily devoted to the subject “How can better use be made 
of the agricultural research that is now being done?”’ 


Dr. Stratford very ably presented this question, and its implications, 
Defore ihe conference. He said he was convinced that excellent work in 
agricultural research is being done in the Province by both federal and 
Provincial organizations,—far better and far more work than is being fully 
utilized. He suggested that there was, however, need for “development” 
and pilot plant work analogous to that used so effectively in industry to 
bring the results of basic research rapidly into application in production. 


The first day was then given over to a review of the organization and 
research programs currently under way in the federal units. 


On the second day, further consideration was given to the main theme 
Brite conference. he need for bridging the gap between the research 
effort and extension education at the farm level was recognized by most of 
those taking part in the discussion. While no definite recommendations for 
future action resulted, the following points met with general agreement: 


(1) The problem of translating fundamental research in agriculture into 
applied research, and finally, into extension teaching, is a very complex one. 


eta 


Photo—Ontario Agricultural College. 


Second year growth of Leon red clover grown under photoperiods of 18, 16, 15 and 14 hours, left 


to right respectively. From study of physiology of clovers in artificially illuminated growth chambers, 
Department of Botany, Ontario Agricultural College. 


Photo—Horticultural Products Laboratory, Vineland. 
Some of the equipment used in research on 


making new fruit beverages in the Horticultural Products 
laboratory, Vineland Experiment Station. 


(2) The federal Department of Agriculture, although not primarily 
concerned with the responsibility for extension service (which is recognized 
as a provincial function), has been forced by public demand to give a 
measure of extension service in connection with its field investigations on 
plant protection, pathology, etc. 


(3) No major problems in Ontario agriculture at present are being 
neglected by either federal or Provincial research programs. The Provincial 
agricultural extension service is recognized as an important medium to bring 
farmers’ problems to the attention of the research agencies. 


(4) Agricultural extension workers in Ontario, in some cases, have been 
doing what is essentially “development” work (which would not have been 
done otherwise) because research people were not able to do the necessary 


“follow through” into the field. 


(5) The twenty Illustration Stations, already established in Ontario by the 
Experimental Farms Service, were recognized potential as “‘pilot’’ plants 
and ‘“‘development”’ stations. 


At each of these stations, located on typical farms (under 3-year co- 
operative agreement with the owner), a resident agronomist is in charge and 
the farm program and operations are under his direction. The agronomist 
also provides information to the farmers in the surrounding area. 


The general opinion was that more of such stations could be effectively 
located in Ontario, perhaps under joint federal-Provincial support and 
administration. 


(6) Research in the field of veterinary science is well co-ordinated in Canada. 
Peat conference of all workers across Canada is held to discuss 
research programs under way in the federal Animal Pathology Division, 
branch laboratories, and at the veterinary colleges. It was emphasized that 
there is a lack of adequately trained research workers in veterinary science, 
and the question was raised as to whether scholarships could be provided 
for the encouragement of promising young men to enter this field; especially 
whether it would be of advantage to have some men provided with funds to 
study abroad in some of the older colleges of veterinary science. 


(7) General approval was expressed by the federal representatives for the 
opportunity to discuss problems of mutual interest with Provincial research 
representatives and it is hoped that a similar meeting might be held at the 
Ontario Agricultural College, or some other suitable Provincial centre, where 


further consideration can be given to these matters. 


In addition to the meetings of the Main Committee, there have been 
meetings of the sub-committees established last year, and of the two most 
recently organized Sub-Committtees, on Farm Animals, and on Crops. 


The Sub-Committee on Agricultural Economics met in November, 
1953, to review the field of agricultural economic research and the adequacy 
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of the existing program. A report on the study of the economics of forage 
harvesting machines was given, and it was agreed that out of this work there. 
should be a follow-up study of the forage harvester as a multi-purpose, 
machine on Ontario farms. 


A progress report was presented on the project on feed grain sources. 
and costs at various country points across Ontario. The investigations so 
far revealed that the bulk of grain being handled was of western origin.’ 
Some dealers adopted a policy whereby they refused to handle Ontario-' 
grown grain at all. Dr. Patterson, in whose branch the study is being made, 
reported that all available secondary data was being assembled and the field 
investigation is determining some of the methods by which home grown and_ 
western grain moves. The Federation of Agriculture, at its annual meeting, | 
passed a resolution commending the Research Council for providing funds. 
to make this study possible. It is expected that, ultimately, a published’ 
report on the subject will be issued by the Ontario Department of) 
Agriculture. | 
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The Sub-Committee reviewed a number of other economic problems. 


and set up a tentative listing of these in order of priority for future study. 
Two of these were selected for recommendation to the Council for support. 
for 1954-55; these were The implications of freight rate changes in the last: 
two or three years, and Some factors involved in the cost of production and. 
marketing of fruit. Both problems were considered by Sub-Committee and 


by the Federation of Agriculture to be worthy of immediate study. 


The Sub-Committee on Food Processing met three times during the | 
past year. The first meeting was largely devoted to a review of existing - 
Council-supported projects in this field and a consideration of the terms of 
reference and scope of future activities of the Sub-Committee. 


The second meeting was occupied with reviewing in some detail reports | 
of the work on Freeze Concentration of Apple Juice (Dr. M. D. Smith, 
U. of T.); Fruit Juice Research (Dr. J. H. L. Truscott, Hort. Products | 
Research Lab., Vineland) ; Utilization of Whey for Production of Lactic Acid’ 
and Calcium Lactate (Mr. Campbell, Ontario Research Foundation) ; and 
Storage Rot of Celery (Dr. J. H. L. Truscott, Vineland). All of these: 


projects were supported by Council grants-in-aid during the past year. 


The third meeting resulted in the election of Dr. W. D. McFarlane as 
chairman and Mr. Lorne Campbell as secretary of the Sub-Committee. | 
Enlargement of the membership was also decided upon. Prof. L. R. Bryant 
of the O.A.C. Chemistry Department was named to represent the field of | 
dairy products processing. It was proposed, also, that representation should | 
be invited from Defence Research Board’s Nutrition Research Division. 7 


i 
| 


The requested support from the Council for Fruit Juice Research | 
($5,000.) at the Horticultural Products Laboratory at Vineland for a 
second year was approved. So also was the application for a further grant- | 


aks 


=. «| aaa 


— 7 


“ 
z 
2 


in-aid ($800.) for another year for the investigation of celery rot at the 
same laboratory. 


Problems of centralized refrigeration, of the production of protein by 
iron bacteria, and the use of ultra sonics and nuclear radiation in food 
preservation are to be discussed at future meetings. 


The Sub-Committee on Agricultural Engineering held but one meet- 
ing, (April, 1953) during the year. This Sub-Committee, created to review 
the status of research in the general field of engineering on the farm, and 
more particularly problems in relation to farm machinery, farm structures, 
and safety, has not yet selected its own executive officers. 


At its initial meeting, however, it was revealed that most members were 
of the opinion that the national agricultural engineering committee already 
established, and participation of the bulk of the members in it and in the 
American Society of Agricultural Engineers, insured complete and effective 
communication amongst researchers in this field and that there was not any 
urgent and immediate task for the Committee to undertake. 


A second meeting was proposed for the autumn of 1953, and an 
invitation extended to the committee to meet at the Central Experimental 
Farm. Various circumstances combined to prevent this from materializing 
at the time. For these reasons the Committee has not been called together, 
awaiting a more opportune time when problems of common interest would 
arise and justify a formal meeting. 


The Sub-Committee on Soils held a meeting on September 16, 1953, 
at which they had as guest speaker and consultant, Dr. H. L. Penman of 
Rothamsted Experimental Station, England. The subject of primary inter- 
est and discussion was that of agro-meteorology and the need for additional 
research in that field. 


The work being done by the Research Foundation on water losses by 
evaporation from the soil; at the Ontario Agricultural College Hydrology 
Station on losses by run-off; and at Ottawa in the Divisions of Field 
Husbandry, Soils and Agricultural Engineering on soil-crop-moisture 
relationships, were all reviewed as a prelude to Dr. Penman’s talk, which 
outlined the most recent concepts of the fundamental nature of these 


problems. 


A report of Dr. Penman’s observations and conclusions based on his 
short visit to Ontario has been received by the Council and has been 


circulated among the members. 


The Sub-Committee on Farm Animals held its first meeting on March 
5, 1954. The personnel of this committee has been carefully selected to be 
representative of those persons familiar with the federal and Provincial 
research programs relating to all classes of farm livestock, and to poultry. 
The areas to be covered by this Sub-Committee are those of health, 
nutrition, management, and breeding of livestock and poultry. Dr. H. D. 
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Branion, Head, Department of Nutrition, O.A.C., has been elected chair-. 
man, and Dr. J. C. Rennie, Associate Professor, Animal Husbandry | 
Pepe O A Ge rsectctany. | 


Only one application for a grant-in-aid for research was referred to. 
and approved by the Sub-Committee, viz, that of Dr. A. A. Kingscote, for 
$1,000. for assistance for research on trichinosis. The project has been | 
approved by the International Conference on Trichinosis and also com- | 
mended by the chief of the federal Animal Pathology Division of Production ! 


Service. 


The latest sub-committee to be established is that on crops. The. 
area to be covered by this committee includes the production, quality, plant | 
nutrition, plant protection, breeding and genetics of field, garden, and_ 
orchard crops. 


The personnel of the committee includes representation from federal 
divisions of both Experimental Farms Service and Science Service. | 
Specialists in agronomy, horticulture, pathology, and physiology, who are | 
responsible for research directly relating to crops, form the majority | 
membership. These people, by reason of their positions and their member. | 
ship on a number of Department of Agriculture committees, are thoroughly | 
conversant with the problems in the crop production field. The chairman | 
of this Sub-Committee is Dr. D. N. Huntley, Head, Department of Field 
Husbandry, O.A.C., and the Secretary, Mr. A. H. Martin, Director, Crops, | 
Seeds and Weeds Branch, Ontario Department of Agriculture, Toronto. — 


At the first meeting lists of the presently active research projects in| 
Ontario were distributed to the members to assist the committee in its work | 
of surveying the program as it now exists, and assessing its adequacy in _ 
relation to future probable needs. A list of the projects relating to crops | 
for which grants-in-aid have been requested from the Council was also | 
distributed, but time did not permit a detailed review of each project. Them 
committee were agreed, however, that the recommendation of the Chairman | 
of the Main Committee should be acceptable to the Council. 


Out of the general discussion regarding the status of crops research | 
came a most interesting point of agreement, viz, the recognized urgent need | 
for more work on agro-meteorology and climatology in relation to crop 
adaptation, incidence of pests and diseases of plants, etc. A special brief 
is being prepared embracing a recommendation for future work in this field. 


Now that the proposed organization of the committees on agricultural 
research has been completed, it remains to be seen how far the onece 
terms of reference for advisory committees will be effectively carried out. 
Certainly, we have now a means for more adequately exploring the status 
of agricultural research in the Province, and for indicating those areas in 
which strengthening would be desirable. This is not a simple task. It will 
require time to make the necessary surveys and assessments from which 


ultimately the desired recommendations may come to the Council relative 


to longer term trends and needs for the future in agricultural research. 
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Agricultural Research Program for 1954-55 


Twenty applications for grants-in-aid for research projects in agricul- 
ture were received for the new fiscal year. These cover work proposed to 
be done in each of the following institutions and departments: Ontario 
Research Foundation (Farm Products Utilization, Climatology) ; University 
of Toronto (Geography, Botany, Biochemistry); McMaster University 
(Botany, Bacteriology) ; University of Western Ontario (Botany) ; Ontario 


- Agricultural College (Horticulture, Field Husbandry, Agricultural Eco- 


nomics, Botany, Zoology); Ontario Veterinary College (Parasitology) ; 
Farm Economics Branch, Ontario Department of Agriculture; Horticultural 


Products Laboratory, Vineland. 
Total funds requested for the above applications were $76,140. Total 


allocation of funds for projects classified under Agriculture in 1953-54, was 


$81,840. 
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REYNARD PLAYS HOST TO A FLUKE 


The adult parasite, ALARIA CANIS, lives in the intestine of the red fox. Here the worm produces 
eggs which later hatch in water. The tiny larva then penetrates a snail, grows and develops, leaves the 
snail and penetrates a tadpole. The parasite remains alive when the tadpole changes into a frog, and 
will survive if its host is eaten by a garter snake, a duck, or a chicken. The fox becomes infected by 
eating any one of these infected animals. 


This is one of a number of studies conducted at the Ontario Research Foundation on parasites in 
fish and wild animals. 
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ADVISORY COMMITTEE ON FISHERIES AND WILDLIFE 
RESEARCH 


Chairman: Dr. J. R. Dymond 


The Committee held two meetings and the Executive two additional 
meetings during the year. 


One of the means adopted by the Committee to survey and assess the 
research related to fisheries and wildlife being carried on in the Province is 
through the holding of a Technical Session at which papers presenting the 
results of research are presented. These sessions rotate among the four 
Universities of the Province where research supported by the Council is 
_ being carired on. This year the Eighth of these sessions was held at Queen’s 
~ University on February 26th and 27th. These Technical Sessions contribute 
to the promotion of research and its application 


(1) by requiring that the results of research be organized and presented 
for criticism; 


(2) by providing a stimulus for improving the quality of research 
through the comparison of the quality of research carried on by 
different individuals and institutions; 


(3) through the exchange of information; 


(4) by providing those engaged in application with the latest research 
results and those engaged in research with the stimulus from the 
prospect of seeing their results applied. 


_ Besides providing an opportunity for surveying and assessing the research 
being carried on in the Province, the Technical Sessions further the 
integration and co-ordination of research. The extent to which this is 
done is indicated by affiliations of those attending the meetings. Of 86 
who signed the register last year (total attendance was approximately 100), 
more than half (48) represented the four Ontario Universities, the Ontario 
Research Foundation and the Royal Ontario Museum of Zoology, (29 
staff and 19 students). Twenty-one were from the Ontario Department of 
Lands and Forests (14 headquarters and 7 field staff); 8 the Federal 
Government (4 Entomology, 3 Wildlife, 1 Plant Pathology). The 
remainder (9) represented the Ontario Department of Planning and 
Development, the Ontario Agricultural College, the Research Council of 
Ontario, the Conservation Council of Ontario, and Cornell University. 


Included in the 25 papers presented, besides those on research 
supported by the Advisory Committee on Fisheries and Wildlife, were one 
supported by the Forestry Committee and one by the Committee on 
Agriculture. At least one of the papers concerned pollution. While few 
of the papers dealt with problems of immediate practical application, many 
contributed information of value in management, dealing with such problems 


ees 


as soils, water fertilization, age structure of wildlife populations, fish migra- 
tion, food habit studies, pollution, occurrence and distribution of flies of | 
medical importance, indicators of suitable habitats for game fish in streams, , 
and parasites and diseases of fish and wildlife. | 


The value of the Council’s grants in contributing to the training of | 
students in research was emphasized in my report to the Council last year. | 
The statistics will not be.repeated now, but in assessing the value of the | 
work carried out under the auspices of the Committee on Fisheries and 
Wildlife, it should be remembered that students who have received research | 
training under this Committee are now employed not only on fisheries and | 
wildlife in provincial and federal organizations but also in forest entomology, | 
agriculture, defence and health as well as in universities and other scientific | 
institutions. Seventy-one per cent are engaged in other than fish and wildlife 
work, | 


In line with the President’s suggestion that advisory committees | 
consider means for furthering the application of research results to the | 
better management of our resources, the Fisheries and Wildlife Committee | 
has emphasized this problem in its deliberations this year. | 


The trend towards more soundly based regulations and procedures in | 
the management of our fisheries and wildlife resources which has been : 
gathering momentum for several years was very noticeably hastened during | 
the past year, culminating in the announcement by the Minister of Lands 
and Forests of a ten-year program for improving the management of these 
resources. 


This trend has been brought about largely by 1. placing in charge of 
the administration of these resources men with scientific training as well as | 
administrative ability; 2. the accumulating body of scientific knowledge based 
on the results of research; 3. education of the public through the employ- 
ment of district biologists and in a variety of other ways. 


Three examples of increased research or of the applications of the 
results of research are: 


(i) Lhe inttiationso mean Greamba ee program in which the Federal 
Fisheries Research Board is co-operating with the Ontario Depart- 
ment of Lands and Forests. For the present efforts will be 
confined largely to an attempt to prevent the increase of the 
marine lamprey in Lake Superior. If the methods to be tested 
there prove successful they will be extended to Lake Huron in an 
attempt to reduce the lamprey population there. Later research 
will be extended to other species and to other lakes. 


(2) The ten-year program recently announced by the Minister of 
Lands and Forests in which it is proposed to give commercial 
fishing greater scope for the removal of coarse fish, provided game 
fish are properly protected. A study carried out in South Bay, 
Manitoulin Island, in which fishing pressure greatly in excess of 
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that exerted by commercial fishing failed to show any recognizable 
detrimental effect on the populations of bass or lake trout, gave 
clear evidence of the destructiveness of the lamprey in reducing 
lake trout. 


(3) A study of deer carried out by the Research Division of the 
Department of Lands and Forests in Northwestern Ontario. The 
popular belief that a decline in the deer population was due to 
overhunting led to a demand that deer hunting be restricted 
particularly by non-residents. This would have resulted in con- 
siderable economic loss to tourist operators and in license fees to 
the Department. This loss was prevented when the Department's 
studies showed that weather and food and not hunting had been 
responsible for the decline. 


Further improvement in the management of fisheries and wildlife 
require a strengthening of all three of these factors. No one or two of 
them without the other can be effective in securing the best results. 


Adequate information based on the results of research will not guaran- 
tee success unless the administrative staff is adequate in numbers and 
competent to use the scientific knowledge. Even an adequate and competent 
staff in possession of all the scienti‘c information necessary cannot effectively 
administer the wisest of regulations and the best possible management 
techniques if the public believe in the wrong techniques and insist on unwise 
regulations. 


We are far from having enough scientifically trained men engaged in 
administration although an excellent start has been made in recruiting men 
of high scientific attainments and of excellent administrative ability. We are 
also far from having adequate scientific knowledge soundly based on the 
results of research. Increased research both fundamental and applied is 


urgently needed. 


Inadequate as are the administrative and research staffs, perhaps the 
greatest bar to improvement in fisheries and wildlife administration is the 
lack of public education with respect to sound principles of fisheries and 
wildlife management. In the opinion of those who have devoted the most 
study to the subject the public is compelling the Government to waste money 
and effort on unproductive management techniques. Two of these are the 
planting of most of the fish raised in hatcheries under conditions where they 
make no worthwhile return to the angler or commercial fisherman, and the 
payment of bounties for the destruction of predators. 


The education of the public so that they will cease demanding unwise 
procedures and insist on management in line with the most up-to-date 
knowledge presents many difficulties. One of the deficiencies that must be 
remedied before public education in fisheries and wildlife management can 
be effective is in the provision of suitable literature. 
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Information on the place of hatcheries in maintaining fish populations 
may be cited as an example of the need and of the difficulties involved in 
public education. Facts derived from the results of research not only in 
different parts of this country by different agencies but in other countries, 
and extending over many years, have never been brought together, organ- 
ized, interpreted and presented in a form suitable for use by district 
biologists, anglers and commercial fishermen and other interested members 
of the public. There are two reasons for the failure to bring together and 
interpret such material. First, such work has not rated highly as scientific 
contribution and second, at least in this country, only a comparatively few 
people have the necessary technical background, and they have been too 
busy with other pressing duties. | 


However, the Advisory Committee on Fisheries and Wildlife regard 
the matter as so important that they have undertaken to try to make a start 
at preparing a review of literature on some subject of importance in fisheries 
or wildlife and have placed in the estimates which they have recommended 
to Council a small sum for the payment of some of the expenses involved 
in such a project. 


The provision of reviews of the results of research is part of a much 
g-eater problem to which the Committee is giving attention. That is the 


problem of enabling research workers and other scientists to learn what has _ | 


been discovered as a result of research about any subject on which they wish 
to obtain complete and up-to-date knowledge. It is said that more than a 
million scientific or technical articles are published each year in about fifty 
thousand journals. The unaided individual worker cannot possibly hope 
to keep abreast of all or even most of the knowledge accumulating as a result 
of research. 


As a result of grants made to the Department of Zoology, University 
of Toronto, there has been organized and indexed a great deal of the litera- 
ture in freshwater biology. This is now accessible not only to workers in 
Toronto but workers anywhere in Canada. An experiment in the co- 
operative indexing of literature in aqua‘ic biology, both freshwater and 
marine, has now been organized, including the biological stations of the 
Fisheries Research Board of Canada and tesea«ch Organizations in other 
provinces. ‘he support given by the Research Council of Ontario hes 
played an important part in making this possible. 


ADVISORY COMMITTEE ON FORESTRY RESEARCH 
Chairman: Dean J. W. B. Sisam 


Sources of Raw Material for the Pulp and Paper Industry 
At a 1953 meeting of the Research Council, when the work of the 


Advisory Committee on Forestry was under review, a question was raised as 
to the feasibility of reclaiming and re-constituting waste paper to assist in 
meeting future paper requirements. From the information obtained, mainly 
through the Pulp and Paper Research Institute of Canada, it appears that a 
fairly high percentage of available waste paper is now being used, particularly 
in the manufacture of paper box stock, and that there is little likelihood of 
there being much increase in the use of this material in the future. Three 
problems that limit the use of waste paper are: (a) collection and handling; 
(b) the de-inking of newsprint and magazine papers; and (c) the weakening 
of the fibre structure by further chemical processing. 


It is relevant to the work of the Advisory Committee to mention here 
the general situation with respect to sources of raw material for the pulp and 
paper industry. There are a number of materials, apart from wood, such 
as straw and bagasse (sugar-cane waste), which periodically receive attention 
in the popular press, sometimes with the suggestion that they may increase 
greatly in importance as raw materials for the industry. However wood is 
generally considered to be preferable, and at the present time constitutes 
well over 90 percent of the material used in world pulp production’. As 
long as wood is in good supply and at a comparable cost, it will undoubtedly 
be the choice of the industry. 


However, having in mind all such sources of raw material and the 
development of new sources of pulpwood, as in the southern United States, 
one must recognize that the competitive position of the pulp and paper 
industry in Ontario in the future will be determined to a considerable extent 
by the presence of high volumes per acre of good quality wood within 
reasonable distances of the market (mills). Among the more important 
matters affecting this situation are (a) provision for re-establishing the 
forest as mature stands are cut (regeneration), and (b) adequate protection 
of the forest against fire, insects, and disease. 


Regeneration and the ‘White Paper” 


Recently the Department of Lands and Forests prepared a statement 
of forest policy (so-called ‘White Paper”’) for the consideration of the 
Provincial Legislature. It is interesting to note in this paper a reference 


1 See “Raw Materials for More Paper” FAO Forest Products Study No. 6, Food and Agricul- 
tural Organization of the United Nations, Rome, Italy. 1953. pp. 172. . 

2“Suggestions for program of renewable resources development 1954”, Ontario Department 
of Lands and Forests mimeo. pp. 437 appendices. 
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Photo—Spartan Air Services Limited, Ottawa. 


ABOVE: Aerial view of experimental forest plots 
adjacent to the Black River north of Heron Bay, 
Ontario. This five-year project in Silvicultural re- 
search is financed jointly with two pulp and paper 
companies (see p. 30). The rectangular test area 
comprises nearly 400 acres. Seeding and regrowth of 
white spruce will be studied in relation to various 
kinds of logging and regenerative aids. 


RIGHT: Members of participating groups examine 
plots in the second year of the experiment. 
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to the present unfavourable situation with respect to the red and white pine 
lumber industry in this Province and the reasons therefore, these being 
(1) too rapid a removal of the virgin stands; (2) lack of regeneration on 
any adequate scale after logging; and (3) lack of adequate protection of 
the growing forests from various destructive agencies. It is further pointed 
out that a similar situation of declining supplies of quality material for the 
pulp and paper industry may soon develop unless corrective action is taken. 


With regard to regeneration, the government has now set down its 
policy in the ‘““White Paper’’ by stating that “‘All forest operators on Crown 
lands will be required to follow silvicultural practices which will quickly 
assure full stocking of the medium and better sites of all cut-over lands.” 


That this policy and the legislation (recent amendment of the Crown 
Timber Act) intended to implement it may raise some difficulties should 
be apparent from the survey of regeneration conditions in the Province, 
made by Professor R. C. Hosie with the support of the Research Council, 
the results of which have been published during the past year’. Briefly 
these indicate that while regeneration is generally adequate over extensive 
areas of unburned cut-over land, particularly on the poorer growing sites, 
it is inferior in quality to the original stand—that is there is a relatively higher 
proportion of the less valuable species—and that regeneration 1s inadequate 
on about 20 percent of the cut-over area representing usually the better 
growing sites. 


In the past studies have been undertaken in connection with regenera- 
tion and other aspects of forest management by both government and 
industrial organizations. However, these projects have usually been on a 
small scale and often with little co-operation between the different groups 
concerned. In order to help overcome these deficiencies certain projects 
have been initiated during the past year largely as a result of recommenda- 
tions of the Advisory Committee on Forestry and with the support of the 
Research Council. While some reference has been made to these projects 
in earlier reports, they were actually started only in 1953. 


Co-ordination of Research 


To begin with, it was suggested that research in Ontario should be 
organized on a regional basis in order to provide a relatively uniform back- 
ground for study and interpretation, and to develop the maximum 
co-operation among those engaged in forestry research, whether in the 
employ of government or industry. A start has been made in one such 
region—that of northwestern Ontario—and during the year three projects 


got under way. 


1 Hosie, R. C. “Forest Regeneration in Ontario”, University of Toronto Forestry Bulletin 
No. 2, University of Toronto Press, Toronto, 1953, pp. 134. 
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(a) Co-ordinating Research Committee:— 


The committee set up to stimulate interest and improve co-operation in | 
research activities in northwestern Ontario and whose origin was referred 
to in the report for 1952-53, began its work during the past year, and has _ 
already proved its value. To facilitate and support the work of this com- 
mittee an information centre and library service have been established, and 
a librarian has been appointed. Detailed reports on these activities are 


available. 


(b) White spruce regeneration project RC-17:— 


For the purpose of studying problems affecting the regeneration of | 
white spruce on typical sites of the pulpwood forest of the region, a group 
research project has been set up involving the support of the Ontario Paper | 
Company, the Abitibi Power and Paper Company, and the Government of 
Ontario. It is believed that other companies may become interested in 
supporting this program as the work progresses. Reports are available 
giving details of the work completed to date and a statement of the costs | 
involved. In the planning and carrying out of this project there are | 
associated the representatives of the two companies named above, the | 
Provincial Department of Lands and Forests, the Pulp and Paper Research | 
Institute of Canada, the federal Forestry Branch, and the Faculty of | 
Forestry, University of Toronto. al 


(c) Productivity study:— 


One other project relating to forest management in this region that has _ 
been carried on with the support of the Council and might be mentioned here | 
is the study of the relative productivity of three physiographic sites in the. 
northern black spruce forest. Support was given for a graduate student to | 
undertake this study under the direction of Professor T. W. Dwight of the | 
Faculty of Forestry. The work has been completed, and the results incorpor- | 
ated in a thesis, which the student presented in partial fulfilment of the — 
requirements for his degree. 


Plantation Forests in Southern Ontario 


Having in mind accessibility, a relatively long growing season, and the | 
fact that there is a considerable area of land that can best be used for the 
growing of tree crops, there would seem to be ample justification for an 
extensive afforestation program in southern and south central Ontario, to 
provide for the future needs of the wood-using industries in this part of the 
Province, as well as assisting in the protection of soil and water values and 
in developing recreational facilities near the larger centres of population. 
Such a program has been under way for some time, and according to the 


ce : >) ° . . . 
White Paper’ refetted to above, a considerable expansion of this work is 
contemplated in the near future. 
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There are many problems involved in the success of such a project, 
and at the present time an integrated program of research covering many 
of these is being developed. This involves support by the Research Council 
and co-operation among a number of agencies. The following matters 
relating to this program are of direct concern to the Research Council. 


(a) Soil Microbiology:— 


The importance of fungi in bringing about soil conditions favourable 
to the growth of trees is not as clearly understood as their destructive activ- 
ities in breaking down woody tissues. The whole question of forest 
healthfulness or hygiene is intimately associated with soil conditions and 
particularly with the micro-flora present. Obviously this is a subject that 
should be given close study preparatory to any extensive afforestation 
program. With this in mind the microbiological aspects of forest soil 
formed an important part of the program at the last meeting of the 
Advisory Committee on Forestry held at the Southern Experiment Station, 
Maple, Ontario, in October, 1953. A list of the titles of papers’ given at 
that meeting will indicate the range of discussion. It may be noted that 
Mr. W. R. Day, lecturer in forest pathology and hygiene at the Oxford 
Forestry School, was present, and gave a paper based on his wide experience 
in connection with afforestation in Great Britain, its title being ‘The 
Character of the Soil and its Relation to Root Infections and Stem Decays’’. 


Of those presenting papers at that meeting, the following have received 
in the past or are receiving at the present time support for their research 


Peete Council: Dr. V. Slankis, Dr. R. O. Earl, Dr. C. Heimburger, and 
Dr. H. M. Good. 


(b) Forest Genetics:— 


Particular note should be made of the work in forest genetics being 
carried out by Dr. Heimburger (Department of Lands and Forests) , which 
is aimed at producing improved strains of our native species or the develop- 
ment of hybrids that should contribute much to the value of future 
plantations. In this connection it is of interest to note that in Sweden, one 
of the most advanced countries with respect to forestry development, 
research in forest tree-breeding and allied activities is supported to the 
extent of $250,000 annually. Of this total, not more than 20 percent is a 
direct contribution from the government. Practically all of the remainder 
is provided by the forest industries either as direct contributions or from 
foundations that have derived their capital from these industries. 


(c) Photo-periodism:— 
Closely associated with Dr. Heimburger’s work is a study being under- 
taken at Glendon Hall by the University of Toronto on the effect of light 


1 Listed at the end of this report. j 
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quality and length of daylight on frost hardiness and tree growth. This is 
of significance in relation to the introduction of exotics or the transposition 
of desirable native species from one latitude to another, and also it is believed 
may contribute to the development of new techniques in relation to the 
forest genetics program. A report on this work by J. A. C. Grant is 
available. 


(d) Seed Production:— 


Over the past few years Professor Duff of the Department of Botany 
(University of Toronto) has been making studies of the physiology of red 
pine to determine as far as possible the factors affecting seed production 
with a view to providing information that may make it possible to have better 
control over the supply of seed from selected sources. A paper on one 
aspect of this work was published during the past year’. 


(e) Planting Methods:— 


As a result of the regeneration survey completed by Professor Hosie, 
it is apparent that on many of our better growing sites satisfactory 
regeneration can only be brought about by planting. His observations also | 
indicate that plantations in the past have often been unsatisfactory due to} 
a variety of causes including the quality of the nursery stock and the use of 
improper planting methods. With the support of the Research Council 
Professor Hosie is now making a comprehensive study of this problem. 


Co-operation between Agriculturists and Foresters 


Among the factors that will affect the success of large-scale afforestation 
in southern Ontario is the proper classification of land according to its best 
use, whether for agriculture or forestry, and the closest possible co-operation 
between agriculturists and foresters in land-use planning. With the object 
of learning something of each other’s problems and of the programs of 
research that are at present under way, and also of making a start for its 
closer co-operation in research undertakings, the two advisory committees 
of Agriculture and Forestry met together last May at the Ontario Agricul- 
tural College. The results of this meeting indicated that there is a 
considerable divergence of opinion between agriculturists and foresters on 
matters relating to the best utilization of sub-marginal agricultural land, and 
after the meeting the chairmen of the two committesc were asked by Dr. 
Stratford to make a thorough investigation of the situation, and if feasible, 


recommend the setting up of a comprehensive study of land use in the 
southern part of the Province. 


eZ) 


Forest Economics 


{ Among the factors contributing to the costs of the wood-using 
industries are taxes and other government charges. Some of these, such as 
stumpage and ground rent, are peculiar to these industries, Aa have 
continued and developed over the years without much consideration being 
given to their effect on the industries in question. Two studies by graduate 
students in the Faculty of Forestry on the relation of taxation to forest 
management have been completed—one (supported by the Research 
Council) on the effect of taxation on privately owned woodlots under the 
municipal system of southern Ontario, and the second on the taxation of 
the forest industries in Ontario. The results of the latter study are being 
published shortly’. Further studies of some of the economic factors affecting 
forestry in this Province are to be undertaken in the near future. In fact 
the first of these which has received support from the Research Council is 
nearing completion . 


Wood Utilization 


In this field there are three matters to which reference should be made: 


(a) Pilot plant requirements:— 


A certain amount of work supported by the Research Council on the 
design and testing of sawmill equipment has been carried out in co-operation 
with the Forest Products Laboratory in Ottawa. An important problem in 
relation to nearly all wood utilization research and particularly that concerned 
with the development of manufacturing and processing equipment is the 
need for a pilot plant stage in order to determine how applicable the results 
of laboratory projects are in meeting industrial requirements. Thiseis 
recognized as probably the most serious gap in the wood utilization research 
picture in Canada. The possible gains in this field are impressive, and the 
costs of necessaty engineering and development programs are, of course, 


quite high. 


(b) Essential oils:— 


In the past, with support from the Research Council, studies have been 
made at the Ontario Research Foundation on essential oils that may be 
obtained from the foliage of certain of our native conifers. The laboratory 
work has been completed and the results published. It is now proposed by 
the Research Division of the Department of Lands and Forests to investi- 
gate the commercial possibilities of these results in the field, and the study 
‘5 to be commenced during the coming summer on the limits of the Ontario 


Paper Company near Heron Bay. 


1 Wilkes. G. C. Taxation of the Forest Industries in Ontario, University of Toronto Forestry 
Bulletin No. 3, University of Toronto Press, Toronto, pp. 102. 1954. 

2 Collict, F. T. Some of the Economic Aspects of Sustained Yield Forestry. Thesis submitted 
in partial fulfilment of the requirements for the degree of Master of the Science of Forestry, 


University of Toronto. 1954. 
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(c) Wood Chemistry projects:— 


In addition to the work on essential oils, projects that have been carried 
out at the Ontario Research Foundation with the support of the Council 
include the investigation of tanning agents, synthetic boards, and dispersing 
agents. 


(i) Tanning Agents: During 1953 large-scale laboratory equipment 
was obtained for the purpose of manufacturing lignin tanning agents on a 
scale large enough for evaluation by industry in the re-tanning of chrome 
upper leather. This experiment has now been completed through the 
co-operation of a local tannery. The results obtained indicate that the 
leather produced with the lignin tanning agent is equivalent to that produced 
using vegetable tanning agents. A similar experiment is being carried out in 
a tannery in Oshawa, Ontario, to confirm this result. 


The application of lignin tanning agents to sole leather is a more com- 
plex problem, although laboratory results indicate that satisfactory leathers 
can be obtained. This conclusion requires confirmation by industrial trials. 
It is, however, a much more difficult problem to carry out pilot plant tests 
on sole leathers, since the process is a counter-current one, and much larger 
quantities of material are required. The advisability of building a pilot plant 
capable of producing approximately 50 pounds of lignin tanning agent per 
day, which would be necessary for its evaluation on an industrial scale is now | 
being considered. 


(11) Synthetic Boards: The project on the development of a thermo- 
setting binder from waste sulphite liquor for the manufacture of synthetic 
boards from sawdust and shavings has been continued. Arrangements have 
been made to evaluate this binder with a small company in Ontario who 


operate a plant for producing synthetic boards from waste wood chips and 
urea-formaldehyde resin. 


(ii) Dispersing Agents: Fundamental studies on the use of lignin 
dispersing agents for various chemical applications have been continued. 
Arrangements for field testing this material by an oil well drilling company 
have been unavoidably postponed. 


In addition to the above development work, two fundamental investiga- 
tions on the chlorination and phenolation of waste sulphite liquor respec- 
tively have been completed and the results reported in the technical 
literature. In addition considerable work has been carried out on the nature 
of the carbohydrates present in waste sulphite liquor and on methods of 
separating them from one another and from lignin. 


List of papers presented at the Meeting of the Advisory Committee on Forestry, 
Research Council of Ontario, September 30th - October Ist, 1953, 


I. “The Interest of the Forest Industry in F Pathol iene” 
y in Forest Pathology and Hygiene 
G. G. Cosens, Kimberly-Clark Corporation. i 


“Forest Pathology and Hygiene in Nursery Practice” (Introductory), G. M. 
Linton, Ontario Department of Lands and Forests. 
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“Problems of Damping-off”, J. Cockerill, Dominion Laboratory of Forest 
Pathology. 


“Mycorrhizas and their Development in the Nursery”, V. Slankis, Dominion 
Laboratory of Forest Pathology. 


“Water Relations and Growth in Nursery, Soils? ol.) Chapman Oncac 
Research Foundation. 


“Sick Soil, its Cause and the Properties of the Toxic Agent”, R. O. Earl, 


Queen’s University. 

“Resistance to Disease in Planting Stock”, C. C. Heimburger, Ontario 
Department of Lands and Forests. 

“The Wood-Rotting Fungi under Succession”, H. M. Good, Queen’s 
University. 

“Conditions of Life in the Soil and their Relation to the Health of Birch’, 
D. R. Redmond, Forest Pathology Laboratory, Fredericton. | 
“The Character of the Soil and its Relation to Root Infections and Stem 
Decays”, W. R. Day, Imperial Forestry Institute, University of Oxford. 
“The Status and Development of Plant Pathology”, D. L. Bailey, Department 
of Botany, University of Toronto. 7 
“The Spread and Development of White Pine Blister Rust in Ontario”, W. 
R. Haddow, Ontario Department of Lands and Forests. 

“The Deterioration of Hardwoods in Eastern Canada”, Rene Pomerleau, 
Laval University. 

“Cull Studies in Relation to Forest Management”, J. E. Bier, Division of 
Forest Biology, Science Service, Department of Agriculture. 
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ADVISORY COMMITTEE ON HIGHWAYS RESEARCH 
Chairman: Alan K. Hay 


Since reporting to the Council in March 1953 we have held two meet- 
ings of the main committee, one of which included a field trip to the 
Toronto By-pass Highway project. Sub-committees and individual members 
have been in close touch with certain of the research projects of the 
Highways Department and we have had reports from observers on the 
full-scale test road project now under way in Idaho. 

Assistance and encouragement is being given the staff of the Canadian 
Good Roads Association in an endeavour on their part to launch a scheme 
for making available published information on Highways and Highways 


research. 

However, at the moment, we are not able to report any definite pro- 
gress in the matter of securing an improved way of carrying out highway 
research in the Province. 

Most of the research work is now being done by the Department of 
Highways. Our committee has continued to recommend for some time that 
much of this work should be carried out in a way which would throw part 
of the responsibility on the universities. If this could be accomplished it 
would not be done with the idea of imposing research activities on them but 
would assist their civil engineering departments to provide needed highway 
research men for highway problems and would stimulate teaching in this 
important field of engineering. 

As in other fields the great need is for the training of workers and it 
would seem that such training should begin in the university. 

On the other hand, the Department of Highways research activities 
are somewhat hampered by the fact that they are to a large extent carried 
out by a staff which must of necessity often give priority to urgent problems 
which occur in the current construction programme and which may have 
the effect of postponing active work on long-term research projects. It 
would be much better to divorce the research programme from ordinary 
routine construction and maintenance. 

During the year the Committee has made a brief survey of state 
university organizations in the U.S. which are operating joint highway 
research projects with their local State Highway Departments. One of the 
most successful of these appears to be the joint highways research arrange- 
ment in Indiana between Purdue University and the State Highways Com- 
mission. From a modest beginning the project has developed an energetic 
programme involving an annual expenditure of $300,000. 

The Committee is arranging to secure additional data regarding 
operations at Purdue as it is felt that this particular set-up meets requirements 
very similar to those in Ontario. 

However, it does not seem that as a committee we can do much more 
in the way of making specific recommendations until there is a greater 
indication of interest in the proposals by either Queen’s University or the 
University of Toronto and by the Department of Highways. 
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ADVISORY COMMITTEE ON INDUSTRIAL RESEARCH 
Chairman: C. A. Pollock 


Your Committee’s Report, made one year ago, detailed re-organization 
plans and a new look at its objectives. The current year has seen the 
introduction of these ideas, but only a few steps taken toward implementa- 
tion. However, what was done in 1953-54 shows the promising outlook 
inherent in these plans. 


Industrial Research Services 


The sub-committee dealing with this department of the Ontario 
Research Foundation is headed by Mr. D. W. Stewart, Jr., and reports as 
follows: 


Early in 1953, a long-considered move was made, integrating the 
Ontario Field Staff of the Technical Information Services of the National 
Research Council with the I.R.S. group’. In previous years, there had been 
a duplication of services at the call of industries in Ontario, which was 
somewhat confusing. The new arrangement eliminated all misunderstand- 
ings and also allowed a resumption at an adequate level of introductory and 
information calls, so valuable to small companies. In 1952 this work lagged, 
due to the pressure of field service for the industries with which contact had 
been made previously. The extra manpower also allowed more contacts to 
be made and more services rendered in Northern Ontario. 


The joint staff now comprises seven men from I.R.S., three from 
T.1.S., two secretary-stenographers and the director, Colonel D. F. MacRae. 
These people are now grouped into five sections, one devoted to technical 
information services and introductory calls, and four to field services in the 
industrial operations of metallurgy, chemistry, textiles, and biochemistry, 
with facilities at the Ontario Research Foundation to do the laboratory work 
required. Specialization has meant more satisfactory service to industry 
and at the same time better internal functioning of the department. 


The results achieved in 1953 show the following comparisons with the 
work performed in 1952: 


Boor entriesse eee eae New Clients SS SS 
Repeat Calls ae lye 
Anialysis: of Contacts a= t= Laboratory ee a 
Information + 60% 
Introductory te Oe 
Service + 20% 
Wisiteutovlincustriesa et ee ee eee =e Op 


1 The Department of Industrial Research Services of the Ontario Research Foundation. 
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These figures speak for themselves with the exception of the laboratory 
work which in number of contacts has decreased. In 1952 much laboratory 
testing was done, whereas in 1953 the character of the work changed so that 
more jobs were developmental in nature, requiring more man hours per 
unit reported. 


One meeting of the sub-committees was devoted to a good look at how 
the I.R.S. operates. All members of the committee were well pleased with 
what was found, and commented favourably regarding the services available 
to Ontario industries. The aspects noted were: 


1. Improvement in the character and quality of the services rendered; 


2. The completeness and convenience of the filing system relating to 
clients, projects and scientific information sources; 


3. The range of laboratory and library facilities, and the wealth of 
outside contacts available in Canada and other countries through 


RASS: 
4. The helpful attitudes of personnel; 


>. The satisfactory working arrangements which L.R.S. has with many 
private consultants in Ontario. 


The growth in the demand for I.R.S. which is resulting has made very 
obvious to the Committee the fact that an extension of the I.R.S. itself will | 
be necessary in the near future. A study of the situation will be made this 
coming year so that the Advisory Committee may make a recommendation 
to the Council as to what it thinks should be done. The study will include 
an investigation of the charges made for work done, of the possibility of 
support from industrial and trade associations, of the need for more 
personnel and more remuneration to the present staff, etc. Last year’s 
report recommended an additional grant-in-aid of $8,000 for the purpose 
of training replacement staff. The successful integration of T.I.S. with 
I.R.S. removed the necessity of these funds this year and for part of 1955. 
However, immediately thereafter the need for expansion and more funds 


will become urgent and the Committee’s deliberations will have to take this 
situation into account. 


Group Research 


The sub-committee for group research did not get under way during 
the year because a committee member could not be found to take the 
chairmanship. It is hoped that this situation will be rectified shortly. 


Meanwhile, the group research work which is being carried on with 
the Electroplaters’ Society has been very successful and is thoroughly 
approved by our committee member, Mr. Kergan Wells, who is in the 


plating business. His remarks regarding the work being done at the O.R.F. 
were most complimentary. 
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INDUSTRIAL RESEARCH SERVICES 


7 OF THE 
ONTARIO RESEARCH FOUNDATION 
5000 ANNUAL RECORD OF TOTAL CONTACTS 
4452 
[ ] NEW CLIENTS 1583 
2000 a REPEAT CLIENTS 
3000 
2869 
2123 
. . 
1375 
1000 a 
287 
4a 


1947 1948 1949 1950 195} 1952 1953 


Your Committee feels embarrassed by its lack of performance in the 
field of group research. Possible developments in other industries are being 
explored and investigated. The President of the Research Council has been 
very interested and has done his best to promote further action on our part. 
With a sub-committee chairman appointed, it is hoped that more satisfactory 


progress may be made. 


Publicity 
Mr. Lorne Campbell, Chairman of the Sub-Committee on Publicity, 


reports the successful collaboration of the Canadian Manufacturers’ 
Association at the Research Session of the C.M.A. Annual Meeting, May, 
1953, in Toronto. Several articles pertinent to I.R.S. and O.R.F. have 
been published and the public platform has been used by members of the 


2) 


staff on many occasions. The Committee could use more articles and 
material, but personnel who can do the writing unfortunately have little or 
no time available. 


Scholarships 


Last year, the Industrial Committee recommended awarding several 
scholarships for studies dealing with the business and economic aspects of 
research activities in Ontario industries. We have been advised that in the 
past grants have been made only in the fields of science. It is still our hope 
that this matter be given further study by the Scholarship Committee of 
the Council. 
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ADVISORY COMMITTEE ON INDUSTRIAL WASTE 
Chairman: Prof. A. C. Plewes 


A year has passed since the creation of the Air Pollution Division in 
the Ontario Research Foundation. This group has concentrated its effort 
on the analyses and sampling of air in and around Sarnia. During the year 
only the fixed station in Tecumseh Park was available for the major 
equipment. Investigations in the surrounding areas were confined to dust 
cans and high volume samplers. At the end of the year a mobile unit was 
operated with good effect to correlate data up and down wind from the 
fixed station. Equipment now in use in Sarna includes twenty dust cans, 
two Thomas Autometers, two Bendix Aerovanes and a smoke and hydrogen 


sulphide recorder. 


The study to date shows that the pollution in the residential area of 
Sarnia varies from medium to medium-low. In contrast the industrial area 
indicates medium-high pollution. It is hoped that future studies may permit 
an evaluation of the pollution created by shipping and loading operations 
rather than by the industrial plants themselves. 


During the year two confidential surveys were commenced, one for 
the Canadian Industries plant at Maitland, and the other for the Imperial 
Chemical Industries unit at Millhaven, Ontario. No comment can be made 
of the results obtained; however, the object was to determine dust and air 
pollution before and after the commencement of plant operation. 


Some mention must be made of the effort and action of the industrial 
concerns that are co-operating with the Research Foundation in the 
pollution study in Sarnia. In the past year the Cabot Carbon Teta 
Canadian Oil Companies Ltd., and Sun Oil Company have joined the 
co-operative venture with the original group made up of Imperial Oil Ltd., 
Dow Chemical Company and the Polymer Corporation Ltd. Under the 
able guidance of Mr. A. D. McRae this industrial group has made consider- 
able progress in the elimination of much unnecessary waste normally 
discharged into air and water. 


The thing that is most encouraging, however, is the cordial and realistic 
way in which these individuals work together in this project. Each is keenly 
aware of the importance of the overall undertaking and is willing to assume 
responsibility for the solution of an associate’s problem. It should be 
mentioned here that the International Joint Commission has studied the 
Sarnia - project, and has commended the industries for their effort. It is 
also important to note that an industrial group in Edmonton has asked for 
information from the Sarnia sub-committee so that they may organize a 
similar governmental and industrial joint venture. 


The study of the problem of the effect of trade wastes on sewage 
disposal units has been continued at Queen’s by Prof. J. D. Lee. Moneys 


ai 


allocated a year ago have been used to change and install mechanical 
equipment in the sanitary laboratory in Kingston. It is hoped that the 
experimental program may begin in May, 1954. 


During the past year the Ontario Research Foundation bought a gas 
analysis unit termed a “Titrilog”, and this novel device was loaned to the 
Chemical Engineering Department at Queen’s University for appraisal. 
Studies made there in the current session indicate that this unit will determine 
sulphur compounds quickly and accurately in amounts ranging from 14 to 
> ppm. The fact that the instrument will monitor quickly as well as 
indicate the type of sulphur offender will make it most useful in field studies. 


The writer visited an air pollution convention in Baltimore in May, 
1953, and was much impressed with the types of apparatus that are available 
for removal of dust from industrial gas streams. Concern was felt, however, 
for the lack of authoritative information on the efficiency of each unit. It 
is believed that if this Committee is to exert its maximum effect it should 
understand the end as well as the initial phases of relevant study; to this 
end it is planned to collect data from manufacturers and commercial users 
of dust and smoke anti-pollution equipment. 


ADVISORY COMMITTEE ON MINES, MINERALS 
AND METALLURGY 


Chairman: Mr. N. F. Parkinson 


Work sponsored by request of the Advisory Committee last year falls 
into three categories: 


(1) Projects carried out at various universities in Ontario; 
(2) Projects conducted by the Ontario Research Foundation; 


(3) Group research carried out under the joint auspices of the Ontario 
Mining Association and the Research Council of Ontario. 


Projects at Universities 


Since the year 1947-48 the Advisory Committee on Mines, Minerals 
and Metallurgy has followed the progress of research in fundamental 
geophysics under the direction of Professor J. T. Wilson at the University 
of Toronto. Financial support totalling some $45,000 has been made 
available over this period. The work has involved thermal, radioactive, 
gravity, magnetic and geophysical investigations, looking in the main 
towards the age determination of rocks making up the Precambrian shield 
in Ontario. 


The Committee has satisfied itself that this research is important and 
in this they are supported by the opinion of the National Research Council, 
the Geological Survey of Canada, and Imperial Oil Limited, all of whom are 


also contributing substantial sums to the conduct of the investigation. 


Results of Professor Wilson’s researches have been reported extensively 
in published papers. Last year the Committee recommended a further 
$6,000 to help support the program for 1954-55; while it is expected that 
aid from the other contributors mentioned above will total over $16,000. 
In 1954-55 the work will continue in fundamental geophysics, especially age 


determination. 


Another project at the University of Toronto, to commence in 1954-55, 
for which it is hoped support will be provided is the examination of a Simcoe 
County core by F. W. Beales. This core is one which was recovered during 
investigations conducted by the Dominion Gas Company where the drilling 
penetrated the paleozoic section of the Precambrian basement. The area 
is said to be of high economic importance for oil, gas, and gas storage possi- 
bilities; and it was the opinion of members of the Committee that the core 
should be examined and the data tabulated with care. The work is expected 


to conclude within the year. 


Another research which may finish in 1954-55 1s Professor A. E. 


McBryde’s work on procedures for the separation of the salts of platinum 
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metals by the use of commercial ion exchange resins. In support of this | 
project it has been stressed that every possible method of attack on the | 
dificult problem of concentration and purification of the platinum metals 
ought to be utilized in order to assist in their complete recovery from ores. 
We are hopeful that some of our fundamental studies in their manner of | 
occurrence in Ontario ores may also assist in this respect and illustrate a 
practical application of pure research. 


Aid to Professor G. B. Langford’s researches on mineralogy of radio- 
active minerals and compounds, which has received support from the 
Research Council since 1952, was concluded last year. Two further papers 
were published as a result of the year’s work and two additional papers were 
being prepared. The knowledge concerning the mineralogy of radioactive 
compounds has been substantially increased by this project, though there 
still remain many unsolved fundamental problems which must be solved 
before our knowledge can be considered to be satisfactory and adequate. 


The spectrographic studies of Canadian ores which Professor J. E. 
Hawley has been conducting at Queen’s University since 1948 have resulted 
in extensive published reports. The methods and application developed by 
these researches have been applied commercially by several companies who 
have received assistance from the trained staff provided by Dr. Hawley. 
Certain of these companies have also contributed to the conduct of the work, | 
and the Committee reached the conclusion last year that since much of the 
research has reached the stage of application, grants from the Research 
Council might be drawn to a close in 1954-55. For this reason a reduced 
grant was approved. However, it is expected that the work will continue 
along the following lines: (1) completion of spectrographic methods for 
analysis of silicate and carbonate rocks; (2) spectrographic study of siliceous 
intrusives, Sudbury area; (3) spectrographic study of Breccias, Sudbury 
area; (4) granitic rocks in eastern Ontario with special reference to uranium 
deposits—likely to extend into 195 2-36; (5) trace element study of altera- 
tions in lead-zinc deposits; (6) quantitative study of lead-zinc ores in eastern 


Canada—possibly will be delayed till 1955-56. 


At McMaster University, aid to Professor R. P. Graham’s research on 
polarographic analysis of minerals and alloys is to be continued for 1954-55, 
Already a number of published reports have resulted from the work. 
Among these are papers on the mercury cathode and its application, 
determination of titanium in tocks and minerals, and polarographic deter- 
mination of titanium in steels and nickel-base alloys. The movement of 
titanium in soil profiles is of interest to sojl chemists and it is desirable to 
study the application of two new methods to the determination of titanium 
ineesoilsweas swelllac Othe; trace elements which are important for plant 
putniuons = Projects for 054 sa. alco ere study of a new method for 
determination of zirconium in steels of high impact resistance, and further 
Investigation on the determination of constituents in nickel-base alloys. 
Besides leading to refinements in polarographic analyses, the project is 
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Photo: Fednews, Toronto. 


Age determination of uranium and lead minerals, Geophysics Laboratory, Department 
of Physics, University of Toronto. 


Top: the mas spectrometer, built at the University, measures relative amounts of different lead isotopes, 
which are related directly to the ages of minerals. 


Below: finding the lead-210 content of uranium minerals, method used to give a second independent age 
determination. 


providing training in methods which are of interest to many people in the | 
Province. 


The probe method of measuring conductivity, which has been under | 
study at the University of Western Ontario by Professor A. D. Misener, 
will be completed during 1954 as far as Research Council support is 
concerned. Results of this investigation to date have been published. 


At the same university Professor G. H. Reavely’s study of pleistocene 
geology in southwestern Ontario was completed in 1953 and the results made 
available. 


Projects at Ontario Research Foundation 


Council support was continued for three programs of work at the 
Foundation. These were in ferrous metallurgy, wire rope, and physics of 
metals. 


Under the heading “ferrous metallurgy”, Council support was con- 
tinued for the project looking to the production of sponge iron from 
reduction of iron ores by use of brick kilns and more particularly to the 
production of controlled density steel from powder made from ore concen- | 
trates. In the main, however, this work. was financed during the year by. | 
United States industry, who have been convinced of the possible industrial 
application, complete control in so far as the Canadian application is 
concerned being retained by the Foundation. 


Work continued during the year utilizing the specially designed machine 
for the conduct of rope breaking tests: on investigation of the effect of 
sheave diameter on rope life; the establishment of optimum core densitie, 
and investigation of effects of intermittent loading. In addition, some time 
was devoted to further investigation of the relationship between rope lay 
length and deterioration. 


During 1954 it was planned to continue work on lay length investiga- 
tions and to develop, if possible, a device which will permit recording lay 
length measurements of a rope in service and of the length comparable to 


that normally used ina mine. Work is also planned on the effect of pulsating 
loading on rope life. 


The work on ferromagnetic domain patterns of silicon iron was 
concluded and the results were published in a paper by Dykstra and Martius 
—"Review of Modern Physics”, January, 1953. Asa consequence of the 
results obtained, the ferromagnetic domain technique was used to study 
recrystallization structures of nickel. The work, which has already given 
many interesting results, is still in progress. Furthermore, investigations into 
possible precision X-ray techniques were conducted and the divergent beam 
technique was found the most useful and promising technique for the 
detection of small lattice irregularities. This technique will be used in 
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conjunction with the ferromagnetic domain technique to investigate some 
fundamental properties of ferromagnetic substances. 


Attempts to utilize the relationship between magnetic and mechanical 


properties led to the development of a magnetic “strain gauge’. This work 
has reached the commercial development stage. 


Group Research 


The project dealing with a non-destructive method of testing wire ropes 
has been supported for some years through a joint financing by the Ontario 
Mining Association and the Research Council. The conduct of the 
investigation is under the purview of the Wire Rope Committee of the 
Ontario Mining Association and the work itself is being conducted by 
contract with McPhar Engineering Company of Canada. 


The work has included, first, laboratory research and, second, the 
construction of supersonic equipment for the testing and recording of 
changes in ropes in actual service brought about by deterioration caused by 
corrosion or wear. Some fifteen ropes in use in mine shafts have been 
examined and twelve of these have been later subjected to breaking tests by 
the Ontario Department of Mines. The resulting strength at various 
sections of the ropes have been correlated with results obtained by the 
non-destructive testing. 


Up to the fall of 1953 considerable encouragement had resulted from 
the correlations obtained. Later, however, certain anomalies developed, 
and further field work was suspended until a laboratory study could be made 
to explain these distortions. Following this, alterations in equipment and 
changed techniques were adopted in the hope of satisfactorily coping with 
the anomalies. A program for 1954-55 was then established for the study 
of some seven ropes which are shortly to be removed from mines. Among 
these ropes are several which are likely to show deterioration similar to that 
affecting earlier ropes taken from the same shafts. It is hoped that a review 
of this new work may serve to indicate that the discrepancies previously 
noted may be now removed. 


APPENDIX I 


STATEMENT OF EXPENDITURE 
for the Year Ended 31st March, 1954 


ADMINISTRATION: 
Salaries: Ayu ee 20,029.71 
Maintenance esa.) ees oe ale ee ee 2 Loe O : 
Travelling ‘cde 22 cing Si ge 6,674.23 31,857.04 | 
SCHOLARSHIPS: 920 tae eee eee ee 49,885.00 
GROUP RESEARCH (Government share, DOT ae 18,870.29 | 
GRANTS: 
Ontario Research Foundation 
Air’ pollution (125). erg ie ae Oe ie ee 24,052.96 4 
Ferrous: Metallurgy 20 ets 1 ee ee 2, Ot S87 7. 
Industrial Research Services |. se 86,458.20 
Parasitology. = ofa ho. Et Rep ee ee 41,820.16 
Physicssot oMietalsea e501 eee ee 29,675.18 
Physiographys (25.0 2% sad Gat ye hae ee 20,798.27 
Utilization of Agricultural Products 12,922.03 
Wire? Rope/ 2-40 :..) oe OA ee ee 10,797.51 
Wooda'Chemistry a: s5. eine <5 eee ee 32,598.65 261,966.33 
University of Toronto 
Aetiali “Sutvey 5 2 ant eee 1,440.00 
Agric ltute tesa) al vi0s7tie, Wee a ee 10,680.00 
Fisheries and) Wildiite 3.6 o) ee eee 327,520.00 
Pofestty: ) 2. ier 6c 0a eee 30,468.00 
Mines 2.2.) At gate et tae 8,700.00 
Physics: Boe tk re ee 10,440.00 94,248.00 
McMaster University 
AQticil ture aah eet 7.5 <1ee ee caer lien en eee ae 3,600.00 
Fisheriesvand \Wildlitewes. se ee 12,336.00 
Porestty ssw o.,.saldi ye ae ee ae 1,080.00 
Wines) <= costs 7d ORR ieee) mens gen 1,200.00 
Piysics ms wero ees! a See ae aries Re ere ON eA AR 14,520.00 325756200 
Queen’s University 
isheiesy te. s2 ed, 1. ty Bee ge, Pee en 5,160.00 
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Miles se: tk \iu....9 1.2 Sided ok oe, pe ed 4,200.00 27,300.00 
University of Western Ontario 
AXBE CLEC EL © atta hart: yt Mee meee eee er 2,640.00 
Fisheries anid. Wildlife mee 2. seen ee ee 12,204.00 
Miles ie ae eek 4 | ee el 1,800.00 16,644.00 
Ontario Agricultural College 
Mvepicultiipes mete Sule sete 5c ee ee 17,920.00 17,920.00 
Department of Agriculture 
Averlcul Ut eynsecernn ots St > eee ee ee eee ee ee 6,000.00 6,000.00 
Department of Lands and Forests 
Berets and Eg cae eae TE ok PME 9 ee Py 17582867 
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Name 


LLAN, Db. W. 


BADER, R. F. W. 
BANCROFT, A. R. 


BARLOW, C. A. 
BASMADJIAN, D. 


BENNETT, G. F. 
BIGELOW, C. C. 
BOURNE, N. F. 


~CAMPBELL, R. M. 


BHTDLEY 4.5: °G: 
PONKIE. WR. 
CROWE, C.: 


DEWDNEY, J. W. 
DONNELLY, R. J. 


FURIGR, DE. 
EMREY, D. J. 


FRANCIS, J. E. 
FRASER, R. R. 
FULEORD, J. A: 


GEIGER, J. S. 
GRAHAM, Kk. C. 


HASTINGS, W. K. 
HAYES, E. R. 
HAYNES, R. H. 
HOVNANIAN, V. P. 


TUS T.2G: 


RENNE TI To J. 
KERR, J. T. 
KNEELAND, D. R. 


LEMON, R. R. H. 
McFARLANE, R. A. 
NABLO JES. cv: 


INELSON: Ca D: 


PEMBERTON, R. H. 
PENGELEY, DD. .F. 


PETRUSKA, J. A. 
PLEITER, D. 
PROUSE, MISS M. E. 
PACKER: 


GROENEVELD MEIJER, W. 


NEEDLER, MISS M. E. 


PENNINGTON, E. M. 
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Field 
Physics 


Chemistry 
Chemical 
Engineering 
Biology 
Chemical 
Engineering 
Biology 
Chemistry 
Biology 


Agricultural 
Engineering 
Physics 
Physics 
Physics 


Physics 
Physics 


Soil Physics 
Geology 


Chemistry 
Chemistry 
Physics 


Physics 
Chemistry 
Geology 


Mathematics 
Chemistry 
Physics 
Chemical 


Engineering 
Chemistry 


Physics 
Physics 
Physics 


Geology 
Physics 


Physics 
Biology 
Biochemistry 


Geology 
Biology 
Physics 
Chemistry 
Physics 
Biology 
Mathematics 


SCHOLARSHIP AWARDS 1953-54 


Scholarship University 
University of Toronto 


McMaster University 
Queen’s University 


University of Toronto 
University of Toronto 


University of Toronto 
McMaster University 
University of Kiel 


Ontario Agricultural College 


McMaster University 
McGill University 


University of Western Ontario 


McMaster University 
Yale University 


University of Wisconsin 
Queen’s University 


Queen’s University 
University of Western Ontario 
University of Western Ontario 


Yale University 


University of Western Ontario 
Queen’s University 


University of Toronto 
McMaster University 
McGill University 


University of Toronto 


University of Western Ontario 


McMaster University 
McMaster University 
McMaster University 


University of Toronto 
McGill University 


McMaster University 
University of Toronto 
University of Pennsylvania 


University of Winsconsin 
Cornell University 

McMaster University 
McMaster University 
University of Western Ontario 
University of Western Ontario 
University of Washington 
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Amount 
$ 750.00 


750.00 
750.00 


750.00 
850.00 


750.00 
750.00 
850.00 


750.00 


750.00 
750.00 
850.00 


1,000.00 
300.00 


750.00 
900.00 


750.00 
750.00 
750.00 


300.00 


750.00 
1,000.00 


750.00 
$1,000.00 
790.00 
850.00 


1,000.00 


750.00 
850.00 
750.00 


850.00 
750.00 


850.00 
900.00 
1,000.00 


750.00 
1,000.00 
750.00 
750.00 
1,000.00 
750.00 
750.00 


Name 


QUINN, H. W. 


RADVANYYI, A. 
REID, J. 

ROUSE, G.-E; 

Re THEREORD AKG: 


SHUMOVICH, W. 
SMITH, H. A. 
SNYDER) 10 G 


SPRAGUE cabs 

SP ROMT SDA 
STEWART. TW We 
STOREY, Re'S. 
SUOTHERS jab: 
SUTTERLIN,.P. G. 
SZABO, A. 


TALMAN, J. D. 
TAXYEORMG ey: 


VAN DALEN, E. 
VOIGT, MISS E. 


WALLAGE, 1. we 
WARREN, J. E. 
WATKINS, M. S, 
WESTON, V. 
WOLFE, R. 


WRIGGLESWORTH, L. A. 


YOUNG, B. G. 
ZYSKIND, G. 


Field 
Chemistry 


Biology 
Biology 
Biology 
Chemistry 


Biology 
Geography 
Agricultural 
Economics 
Biology 
Mathematics 
Physics 
Physics 
Chemistry 
Geology 
Physics 


Physics 
Chemistry 


Chemistry 
Chemistry 
Physics 
Physics 
Mathematics 
Mathematics 
Physics 
Geology 


Physics 


Mathematics 


Scholarship University 
Queen’s University 


University of British Columbia 
University of Toronto 

Ohio State University 

Wayne University 


Ontario Agricultural College 
University of Toronto 
Purdue University 


University of Toronto 
University of Toronto 
University of Western Ontario 
Queen’s University 

University of Western Ontario 
McMaster University 

McGill University 


University of Western Ontario 
Cambridge University 


McMaster University 
McMaster University 


University of Western Ontario 
McMaster University 

Massachusetts Institute of Technology 
University of Toronto 

University of Bristol 

McMaster University 


University of Western Ontario 


University of Toronto 


APPENDIX III 
GRANTS IN AID OF RESEARCH 


AERIAL SURVEY 


Maximum interpretability of aerial photographs 


| Sn oF Jackson, University Geek Orontou G1 ieee eae & ia nae 
AGRICULTURE 
Ceactapayeor iicland: Nlarsh aey4) 5: ee 2.400.00 
DebtPumnam- University of:Toronto = ' © * | ce ae 
Enzyme studies 
BPN Rates Diy Recah BS CES Re a aE CNG a See ee RUN Coe A eee oe 1 : 
C. S. Hanes, University of Toronto Pere 
Keeping of fruit juices _ 
 — ————————————— 4,320.00 
M. D. Smith, University of Toronto 
Soil micro-organisms, plant viruses, plant patholog 
7 , aie ess Ate os CO 4,680.00 
J. J. Miller, McMaser University 
D. MacClement, McMaster University 
D. L. Bailey, University of Toronto 
clam opm andenortictltiral (problems) (3 2. ee 2 7,200.00 
H. W. Caldwell, Ontario Agricultural College 
R. Keegan, Ontario Agricultural College 
B. H. MacNeill, Ontario Agricultural College 
F. H. Montgomery, Ontario Agricultural College 
Momence CON Ota, as ee eos FANS ee RAD, 2 Re TEs 2,640.00 
A. R. Walker, Universiy of Western Ontario 
HOGaMDrOCessINe ANG eStOlA SC nce. oe ess Re ey he et ee 5,720.00 
Jo HL. Truscott, Ontario Dept: of Agriculture 
Weraceme emi torltit SOl |S es ee St ee eS 5,000.00 
J. S. Shoemaker, Ontario Agricultural College 
Mecnoimicowotmiced: grains: 2 sabe ee es 6,000.00 
H. L. Patterson, Ontario Dept. of Agriculture 
Farm products utilization —._....--------------------------------------------- oo ee 12,900.00 
L. Campbell, Ontario Research Foundation 
(Givimarer and scro OS) oe ees ek ee ee SE a ee 20,800.00 
L. Chapman, Ontario Research Foundation 
FISHERIES AND WILDLIFE 
Biological studies—mammals, insects, wild plants es ee ee eee ee 10,680.00 


J. R. Dymond, University of Toronto 
K. H. Rothfels, University of Toronto 

F. P. Ide, University of Toronto 

J. H. Soper, University of Toronto 

R. R. Langford, University of Toronto 


Fisheries bibliography and library —-------------—------—----------------------- 7 8,940.00 
F. E. J. Fry, University of Toronto 


Studies of fishes, food and predators —------—--—-—--—-------------------- 8,700.00 
F. E. J. Fry, University of Toronto 
R. R. Langford, University of Toronto 


Ga tariomia mimi als) ate SIS CS ee re ee ee 4,200.00 
F. A. Urquhart, Royal Ontario Museum of Zoology 


Biological studies at Lake Opinicon —--------------- Dee ee ee eo eee 5,160.00 
J. F. Bendell, Queen’s University — 
J. R. Vallentyne, Queen’s University 
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Limnology of Rondeau Bay and Central Lake Erie 
D. M. Scott, University of Western Ontario 


She ek he Se 7,800.00 


Biological studies—mammals, insects, fishes _.... = tititi—S 4,400.00 


W. W. Judd, University of Western Ontario 
H. Battle, University of Western Ontario 


Studies: of ‘lake* bottom ‘sediments i=) 5.s== 4) nnn 7,050.00 


Biological studies—mammals, insects, wild plants sis 5,280.00 
D. E. Delzell, McMaster University 
D. M. Davies, McMaster University 
L. Laking, McMaster University 


Fishand ‘wildlife managements s-.0 95 oats eee ee 17,820.00 


Parasites-in’ birds, fish; andimaminals, 3.5 eases eo eee 41,820.00 


FORESTRY 


Chemistry. off-wood se. sass ae es cae een ee 
R. R. McLaughlin, University of Toronto 
W. H. Rapson, University of Toronto 
W. F. Graydon, University of Toronto 


ak lane ee =e ee 4,790.00 


Tree “physiology and “pathology yams as aa mn anne 8,880.00 


Forest genetics and regeneration =) == sae ne er 13,200.00 


Sey et hl 6,810.00 


Forest protection—studies of heart rot and insect devastation 
H. M. Good, Queen’s University 
A. S. West, Queen’s University 
K. C. Fisher, University of Toronto 


eres 7,860.00 


ma slati Ss Sone Sees Se eee re 4,440.00 
matin aS Seb Eo San bn Soe oem el CG 10,425.00 


act eS irene eat tS cee oe ee ee a 32,600.00 


Miscellaneous studies—forest economics, basic chemistry 
J. W. B. Sisam, University of Toronto 
A. N. Bourns, McMaster University 
G. E. McCasland, University of Toronto 


325: UAE de hte eee 3,720.00 


INDUSTRIAL RESEARCH 
Industrial Research Services 86,460.00 


De FeiMackae, Ontario Reser: Foundation 


INDUSTRIAL WASTE 


Effects of industrial wastes on sewage treatment 
JO. DS Weer Oteen?. University 
A. C. Plewes, Queen’s University 

LEO Onto ee see Ree ee be eee 21,000.00 
Aap Boek: Westman, Ontario Research’ Foundation itn nena , | 


oo Rated a 4,680.00 
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_ MINES, MINERALS, METALLURGY 


Radioactive minerals, platinum metals 


oe ee, Leer oe stan. aeRO eee ener a 2,700.00 

G. B. Langford, University of Toronto 
W. A. E. McBryde, University of Toronto 

Geophysical investigations Bat. eM ee ee ae ee nee ee Se ee = 6,000.00 
J. T. Wilson, University of Toronto 

Bhecroslapmicysticies of) Canadian. ores 22222 eee 4,200.00 
J. E. Hawley, Queen’s University 

Polaroctapuicwanalysis of alloys 24.200... aie RN BS SN ene Sie es 1,200.00 
R. P. Graham, McMaster University 

Creel ySevecll. SNUG PEC ke ad ae a ie en a EE PR eee 1,800.00 
G. H. Reavely, University of Western Ontario 

TDeSTer rea aR Wy ea ne a Le CR RRC De ae ee ae 5,840.00 
O. W. Ellis, Ontario Research Foundation 

WWefexe: Reeve soe 5 pee a Ua Od cece ven omg am earee ee eee ae 10,800.00 
O. W. Ellis, Ontario Research Foundation 

Dry icsMeot mera ets Sy eee Es alate da ge 29,670.00 
P. E. Cavanagh, Ontario Research Foundation 

PHYSICS 

Atomic mass measurements; decay of Ir!9? and Ir?9* toes BRS eet 14,520.00 
H. E. Duckworth, McMaster University 
M. W. Johns, McMaster University 

low temperature physics _. 1 —-.----—-- 10,440.00 


W. H. Watson, University of Toronto 
K. R. Atkins, University of Toronto 
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APPENDIX IV 


GROUP RESEARCH 


Project Title 
Non-destructive Testing of Wire Rope 


St. Clair River Pollution - . E E 


Silviculture - : : = 2 : 


Electroplating ey Pee | oe eee 


Co-operating Companies 


Ontario Mining Association - 


Imperial Oil Limited 

Polymer Corporation 

Dow Chemical Company 
Canadian Oil Company 

Sun Oil Company 

Cabot Carbon Company - - 


The Ontario Paper Company 
Limited 

Abitibi Power and Paper Co. 
Limited <2) 2 G2) es ae 


American Electroplaters’ Society? 


' Research Council of Ontario share — 50%. 


* Supported by the Canadian electroplaters through 


ida 


Amount! 
g 3,890.21 


9,699.44 


3,250.00. | 


6,030.64 


$18,870.29 


the American Electroplaters’ Society. 


APPENDIX V 
ADVISORY COMMITTEES 


AERIAL SURVEY RESEARCH 


Main Committee: 


PROF. K. B. JACKSON - 


(Chairman) 
MR. J. A. M. AUSTIN 
MR. J. M. BISHOP 
MR. J. A. BRODIE 
MR. L. J. CHAPMAN 
DR. W. CLARK 
DR. Ds RJ DERRY 
MR. W. J. FULTON 
DRet eee HOWLETT 
MR. M. E, HURST 
MR. W. J. JACKSON 
MR. R. N. JOHNSTON 
MR. D. N. KENDALL 
MReSa cb. LOSEE 
PROF. O. J. MARSHALL 
PROF. F. F. MORWICK 
PROE. J°E. REID = - - 
MR. A. H. RICHARDSON 
Miksa GeoWvhyel H 


Executive: 


PROF. K. B. JACKSON 


(Chairman) 
MR WW... FULTON 
MR. M. E. HURST 
MR. R. N. JOHNSTON 
MR. D. N. KENDALL 
MR. A. H. RICHARDSON 


Meetings: 


Applied Physics, University of Toronto 


Austin Airways Limited 

Dept. of Lands and Forests 

Dept. of Lands and Forests 

Ontario Research Foundation 

Eastman Kodak Co. 

Ventures Limited 

Dept. of Highways 

Physics, National Research Council 

Dept. of Mines 

Williamson Co. of Canada, Ltd. 

Dept. of Lands and Forests 
Photographic Survey Corporation 

Abitibi Power and Paper Co., Ltd. 

Civil Engineering, University of Toronto 
Soils, Ontario Agricultural College 
Electrical Engineering, University of Toronto 
Dept. of Planning and Development 
Dept. of Lands and Forests 


Applied Physics, University of Toronto 


Dept. of Highways 

Dept. of Mines 

Dept. of Lands and Forests 
Photographic Survey Corporation 
Dept. of Planning and Development 


March 10, 1954, 39 Queen’s Park, Toronto 


Photography: 


MR. J. A. M. AUSTIN 
MRO Jy M- BISHOP 

PROF. K. B. JACKSON 
MR. R. N. JOHNSTON - 
MR? DN; KENDALL, - _- 


Photogrammetry: 


PROF. K. B. JACKSON - 
MR. K. H. SIDDALL 

MR. L. G. TIMPSON 

PROF. W. M. TREADGOLD 
MR. J. G. WILKINSON 


Austin Airways Limited 

Dept. of Lands and Forests 

Applied Physics, University of Toronto 
Dept. of Lands and Forests 
Photographic Survey Corporation 


Applied Physics, University of Toronto 
Dept. of Highways 

Dept. of Lands and Forests 

Civil Engineering, University of Toronto 
Photographic Survey Corporation 


ee 


AGRICULTURAL RESEARCH 


Main Committee: 


PROF. G. N. RUHNKE - Ontario Dept. of Agriculture 
(Chairman) 

MRSA] MOBARR@ pe lack, pom oe Agricultural School, Kemptville 

DRAW He COO : 2 2 Applied Biology, National Research Council 

MR. H. CRAISE Se a? pe Ontario Federation of Agriculture 

MR LE. DAVIS eyo y Ontario Federation of Agriculture 

MR. J. A. GARNER . : - Ontario Dept. of Agriculture 

IVI GG AVA nee ce Ontario Dept. of Agriculture 

BRE ESS. HORKINS saan Canada Dept. of Agriculture 

MReR ai JARDIN Eats teens Ontario Dairy Producers’ Co-ordinating Board 

IDR Teele as) ONES ome - : = Ontario Veterinary College 

Wik Geb CEA eee ene Ontario Federation of Agriculture 

MR. CHARLES McINNIS .. Ontario Hog Producers’ Association 

DR Je DaMackACHLAN | eae Ontario Agricultural College 

MRS VtS7 MIEBURN | = - - Ontario Federation of Agriculture 

De eoIN AChE Ve eee er ee Canada Dept. of Agriculture 

DR. E. F. PALMER et ee Horticultural Experiment Station, Vineland 

De algis PA TR LERSON =e ee Ontario Dept. of Agriculture 

DR. H. B. SPEAKMAN ie yee Ontario Research Foundation 

PROES|o-G STECKIEY: 3 : Western Ontario Agricultural School and 

Experimental Farm 

WIRE Goble BO ane ae re ne HAydro-Electric Power Commission of Ontario 

Meetings: 


May 22nd, 1953, Ontario Agricultural College, Guelph 
Oct. 14-15thw 1953 sOtawa 


Agricultural Economics: 


PROE. D2. CAMPBELL. . Ontario Agricultural College 
(Chairman) 

WRG QHiaske EGE akon: The Industrial and Development Council of 
(Secretary) Canadian Meat Packers 

DR eee DOO.TE. = 6 a ae Canada Dept. of Agriculture 

VME EiaGRATSE - ae : Ontario Federation of Agriculture 

PROB ME Ww.) bP: JONES : : School of Business Administration, University of 

Western Ontario 

WAN NESE MUN GIN a) Ontario Federation of Agriculture 

DRG. V¥. PARKER - . - Dominion Bureau of Statistics 

BReH. Le PATTERSON a. e Ontario Dept. of Agriculture 

NRG PERRIN) oy ae Ontario Dept. of Agriculture 
Meetings: 


Nov. 12th, 1953, 39 Queen’s Park, Toronto 


Agricultural Engineering: 


MR We, BeDEN YWESiey ae ee Eastern Steel Products Limited 
MR. L.M. FRANK ... 5 - Eastern Steel Products Limited 
(alternate to Mr. Denyes) 
PROF CAG. i) DOWNING  . Ontario Agricul 
gricultural College 
MR. WM. KALBFLEISCH _ . Canada Dept. of Agriculture 
MR. M. H. McCURDY he Cockshutt Farm Equipment, Ltd. 
MRR? S: McMILLAN =a a Pedlar People, Ltd, 
MR. A. PIT aw | Massey-Harris-Fersuson sbaniied 
MEIN. CG wWOOD - - : W. C. Wood Co. 
MRS Mev OUNG oe - International Harvester Co. of Canada, Ltd. 
Meetings: 


April 22nd, 1953, 39 Queen’s Park, Toronto 
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Crops: 


DRF Db: N. HUNTLEY - - - Ontario Agricultural College 
(Chairman) 
MRVAL Ha MARTIN: = - - Ontario Dept. of Agriculture 
(Secretary) 
PROE ZAG Wa DARER «= -- + Ontario Agricultural College 
MRO AwM. BARRY =< .-5 -  - Agricultural School, Kemptville 
DR Re Of BIBBEY A Les Ontario Agricultural College 
MR. M. B. DAVIS - - Canada Dept. of Agriculture 
IDR Ga ee GOULDEN - Canada Dept. of Agriculture 
MR. CARR HATCH cee % Canadian Malting Co. Limited 
MR. G. F. MANSON - -_ - Canada Dept. of Agriculture 
DR. E. F. PALMER a OBE & Horticultural Experiment Station, Vineland 
DRE Oe RIPLEY she is : Canada Dept. of Agriculture 
DR. J. S. SHOEMAKER - : Ontario Agricultural College 
PROEAM ECG. SO LEGKEEY . Western Ontario Agricultural School and 
Experimental Farm 
DReie No LEVENSON. |. =). = Canada Dept. of Agriculture 
Meetings: 


March 5th, 1954, 39 Queen’s Park, Toronto 


Farm Animals: 


DRe bi D: BRANION .- —-. -- Ontario Agricultural College 
(Chairman) 

PROPM GCoORENNIE: SS = . = Ontario Agricultural College 
(Secretary) 

MReeAe VE BARR  ~=- = - = Agricultural School, Kemptville 

PROE |. R. CAVERS - - - = Ontario Agricultural College 

heave RerG. EMSEIFS o- = 4 - Canada Dept. of Agriculture 

Wie wowGls Tt LERIDGE. = '- Canada Dept. of Agriculture 

DR. J. A. HENDERSON — - = Ontario Veterinary College 

PROF. R. G. KNOX a Lc ee Ontario Agricultural College 

Mr Gok LUCKHAM.- ~~ = Ontario Federation of Agriculture 

DeeG CASMIMCHELE.-  -.. /- Canada Dept. of Agriculture 

Dretieke RASMUSSEN = -- Canada Dept. of Agriculture 

Dra size ts SMITH © - - : Ontario Veterinary College 

PRORs)..C.oLECKUEY : - Western Ontario Agricultural School and 

Experimental Farm 

VIREO Wee P sey ALL SON, (ce =) 1 Ontario Dept. of Agriculture 

Meetings: 


Feb. 24th, 1954, 39 Queen’s Park, Toronto 


Food Processing: 


DR. W. D. McFARLANE - = Canadian Breweries Limited 
(Chairman) 
MR. L. CAMPBELL - - - Ontario Research Foundation 
(Secretary) 
MR. [JOHN BAXTER - - - Baxter Canning Co. 
MR. G. G. BRAMHILL : . Ontario Dept. of Agriculture 
PROF. L.R. BRYANT - - : Ontario Agricultural College 
DRa Wea COOK. - - . = Applied Biology, National Research Council 
MR. J. ‘+H. HOLSE Ee ee Defence Research Medical Laboratories 
DRURY K. LARMOUR.. = =» «- Maple Leaf Milling Co. 
MR. EARLE S. MANNING - The Industrial & Development Council of Canadian 


Meat Packers 
eval 


DR. H. B. SPEAKMAN 
DR» Habe ERUSCO TEE: 


Meetings: 


Ontario Research Foundation 
Horticultural Experiment Station, Vineland 


April 20th, 1953, 39 Queen’s Park, Toronto 
Jan. 5, 1954, 39 Queen’s Park, Toronto 
Feb. 24th, 1954, 39 Queen’s Park, Toronto 


Soils: 


MR. L. J. CHAPMAN 
(Chairman) 


PROEWE.-E. CHASE == 
(Secretary) 


DR. H. J. ATKINSON 
MR ASM. BARR) '-) 92 
MR. W. J. P. CRESWICK 
MR. G. A. HILLS 

MR. R. N. JOHNSTON 
MR. LAWRENCE KERR 
MR. G. LUSTIG 
DRePOURIPLEY 
PROF. N. R. RICHARDS 
DRY. We. ROUATTE 
MR. JOHN SMART 
PROF. J. C. STECKLEY 


DR. W. H. UPSHALL 


Meetings: 


Ontario Research Foundation 
Ontario Agricultural College 


Canada Dept. of Agriculture 
Agricultural School, Kemptville 
Dept. of Planning and Development 
Dept. of Lands and Forests 
Dept. of Lands and Forests 
Kerr Farms, Chatham 

Dept. of Highways 

Canada Dept. of Agriculture 
Ontario Agricultural College 
Canada Dept. of Agriculture 
Smart Bros., Collingwood 


Western Ontario Agricultural School and 
Experimental Farm 


Horticultural Experiment Station, Vineland 


Sept. 16th> 1953.) Ontario Research Foundation, Toronto 
March 23rd, 1954, Ontario Agricultural College, Guelph 


FISHERIES AND WILDLIFE RESEARCH 


Main Committee: 


DR. J. R. DYMOND 


(Chairman) 


DR. A: M. FALLIS 


(Secretary) 


Diet ivele BA TLE 


DR. A. O. BLACKHURST 
PROESAD COVENTRY 
DR. C.D, FOWLE 

DR ere ea ERG 

DR. H. M. GOOD 

DR. W. J. K. HARKNESS 
MR. L. HUGHES 

DR. F. P. IDE - 
MR. R. N. JOHNSTON 
DR. H. KLEEREKOPER 
MR. CARL F. KOLBE 

DRO Ra Re LANGFORD 
MR. H. H. MacKAY 

MR. CECIL MARTIN 
MR. K. M. MAYALL 


Zoology, University of Toronto 
Ontario Research Foundation 


Zoology and Applied Biology, University of 
Western Ontario 


Ontario Federation of Commercial Fishermen 
Zoology, University of Toronto 

Dept. of Lands and Forests 

Zoology, University of Toronto 

Biology, Queen’s University 

Dept. of Lands and Forests 

Northern Ontario Outfitters’ Association 
Zoology, University of Toronto 

Dept. of Lands and Forests 

Zoology, McMaster University 

Ontario Federation of Commercial Fishermen 
Zoology, University of Toronto 

Dept. of Lands and Forests 

Port Dover, Ontario 


Dept. of Planning and Development 
| 58 | 


Botany, McMaster University 


Zoology and Applied Biology, University 
Western Ontario 


Botany, University of Toronto 
Royal Ontario Museum of Zoology 
Midland, Ontario 


Nov. 21st, 1953, 39 Queen’s Park, Toronto 
Feb. 25th, 1954, Queen’s University, Kingston 


Zoology, University of Toronto 
Ontario Research Foundation 


Zoology, University of Toronto 
Zoology, University of Toronto 
Dept. of Lands and Forests 
Dept. of Lands and Forests 
Botany, McMaster University 


Jan. 16th, 1954, 39 Queen’s Park, Toronto 
Feb. 15th, 1954, 39 Queen’s Park, Toronto 


DR. N. W. RADFORTH 
DR: DANID Mx SCOTT: --- 
, 

DReire OPER ss. 22.) 
| DR. F. A. URQUHART 
MR. C. A. WALKINSHAW 
§ 
| Meetings: 

) Executive: 
| DREeRieacrDyOvIOND?” = ~. 
| (Chairman) 

DRA IME EALEIS - 

(Secretary) 
| PROP] A; FACOVENTRY 
oN og Se Ol gd) aa 
| DR Ww ake HARKNESS ~. - 
MR. R. N. JOHNSTON - 
DR aN We RADFORTH = 
Meetings: 
Publicity: 
MR. kK. M. MAYALL 
(Chairman) 
MR. A. L. FENWICK - 
DRAW Wo-RADFORTH. 


Research on Botanical Subjects 


DR. 


MR. 


DR. 
DR. 
DR. 


MR. 


DR. 
DK. 


MR. 


DR. 


MR. 


iets SOPER 
(Chairman) 


N.S. BALDWIN -) - 
Woon DENDELL - 
Re ©. BLBDEY, . 
CoA. CLARKE - 
BE. S, COOK - 
Gi sHOWLE 

We Je Ko AIARKNESS 
(alternate to Dr. Clarke) 
K. M. MAYALL - 

N. W. RADFORTH - 
Gok wilds ae 2 


Meetings: 


Dept. of Planning and Development 


Dept. of Lands and Forests 
Botany, McMaster University 


in Relation to Wildlife: 


Botany, University of Toronto 


Dept. of Lands and Forests 
Biology, Queen’s University 
Ontario Agricultural College 
Dept. of Lands and Forests 
Botany, University of Western Ontario 
Dept. of Lands and Forests 
Dept. of Lands and Forests 


Dept. of Planning and Development 
Botany, McMaster University 
Dept. of Lands and Forests 


June Ist, 1953, Ontario Research Foundation, Toronto 


FORESTRY RESEARCH 


Main Committee: 


1“ DEAN J. W. B. SISAM 


vv DR. 


(Chairman) 
H. B. MARSHALL 
(Secretary) 


Forestry, University of Toronto 


Ontario Research Foundation 
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of 


% 
XJ 


& MR. A. S. L. BARNES 
R. R. M. BELYEA 
“MR. W. A. DELAHEY 
—4/PROF. C. G. E. DOWNING 
—K PROF-G_ FR DUFF 
t— DEAN R. O. EARL 
MR. J. H.. GODDEN 
i~ MR. GORDON GODWIN 
w MR. J. D. B. HARRISON 
+ DR. O. HOLDEN 
ev PROF. R. C. HOSIE 
eo COL. J.-H. JENKINS 
» MR. R. N. JOHNSTON 
1~MAJ. GEN. H. KENNEDY 
_~ MRT &Y KORORGBRE 
-— MIRA SX Fhe CEANR 
MR. A. P. LESLIE ; 
ORDA MACDONALD ~ 
i” MR. J. B. MATTHEWS 


(alternate to Mr. Matthews) 


~~ MEAN R-~R-McEAUGHLIN 


JCaR, Minus 

G. W. PHIPPS 
7 IMRUK ©) ROOS 

. S. J. STANIFORTH 

. G. H. TOMLINSON II 
1 DR. L. T. WHITE 


Meetings: 


Dept. of Planning and Development 

Forest Insect Laboratory, Sault Ste. Marie 
Consulting Forester, Toronto 

Ontario Agricultural College 

Botany, University of Toronto 

Faculty of Arts, Queen’s University BR rf- 

Great Lakes Paper Company Datpew 

The Ontario Paper Co. Limited 

Dept. of Northern Affairs and National Resources 
Hydro-Electric Power Commission of Ontario 
Forestry, University of Toronto 

Dept. of Northern Affairs and National Resources 
Dept. of Lands and Forests 

Consulting Engineer, Ottawa 

Pulp and Paper Research Institute of Canada 
Canadian Lumbermen’s Association 

Dept. of Lands and Forests 
Dept. of Northern Affairs and National Resources | 
Abitibi Power and Paper Company Ltd. 
Abitibi Power and Paper Company Ltd. 


Applied Science and Engineering, University of 
Toronto 


Ontario Forest Industries Association 
Kimberly-Clark Corporation 

Booth Lumber Limited 

Staniforth Lumber & Veneer Limited 
Howard Smith Paper Mills Limited 
Dominion Laboratory of Forest Pathology 


May 20th, 1953, Ontario Agricultural College, Guelph 
Sept. 30th - Oct. Ist, 1953, Southern Experiment Station, Maple and University of 


Toronto 


Executive: 
DEAN J. W. B. SISAM 
(Chairman) 
DR El eb MARSHALL: 


(Secretary) 
MR. A. S. L. BARNES 
MR. R. N. JOHNSTON 
MR. J. B. MATTHEWS 
DEAN R. R. McLAUGHLIN 


Meetings: 


Forestry, University of Toronto 
Ontario Research Foundation 


Dept. of Planning and Development 
Dept. of Lands and Forests 
Abitibi Power and Paper Company Ltd. 


Applied Science and Engineering, University of 
Toronto 


April 13th, 1953, 39 Queen’s Park, Toronto 
Sept. 28th, 1953, 39 Queen’s Park, Toronto 
Nov. 10th, 1953, 39 Queen’s Park, Toronto 
Dee: 11th, 1953, 39 Queen’s Park, Toronto 
Jan. 18th, 1954, 39 Queen’s Park, Toronto 


Wood Chemistry: 
DR. H. B. MARSHALL 
(Chairman) 
DRG eA 2 ADAMS 
DR. F. BENDER 
DR. R. M. DORLAND 


Ontario Research Foundation 


Applied Biology, National Research Council 
Forest Products Laboratory 
Abitibi Power and Paper Company Ltd. 
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DReGaA. LEDINGHAM =. - National Research Council Regional Laboratory, 


Saskatoon 
DEAN R. R. McLAUGHLIN -~ - Applied Science and Engineering, University of 
Toronto 
DR. C.<AY -SANKEY' - - = Ontario Paper Company, Limited 
DR Gar FOMEINSON: II —. - Howard Smith Paper Mills Limited 
Meetings: 


July 26;. 1953,.Ottawa 


Forest Biology: 


MR. A. P. LESLIE. SW se: he Dept. of Lands and Forests 
(Chairman) 

MER AR Daa DALRD 42) oc) = Canada Dept. of Agriculture 

PROPS Ge bin DUPE Pe eda bys Botany, University of Toronto 

DEAN R. O. EARL - - “ Faculty of Arts, Queen’s University 

PROMepR ore mItIOSIE - = .- Forestry, University of Toronto 

MR. R. N. JOHNSTON Be As Dept. of Lands and Forests 

MR. G. W. PHIPPS oe Le Kimberly-Clark Corporation 

DEAN J. W. B. SISAM - - Forestry, University of Toronto 

MR We Bs WILLSON> - 2 S Abitibi Power and Paper Company Ltd. 
Meetings: 


May 7th, 1953, 39 Queen’s Park, Toronto 


Sawmilling Practice: 


MR. W. J. LeCLAIR - : 5 Canadian Lumbermen’s Association 
(Chairman) 
COW ye hr. JENKINS =~ - | - Dept. of Northern Affairs and National Resources 
DR. H: Boe MARSHALL - + Ontario Research Foundation 
MR. T. A. McELHANNEY . Grimsby, Ontario 
Nie ROOS* = = =! Booth Lumber Limited 
Mite J PePSHARPE Se ete Dept. of Lands and Forests 
DEAN J. W. B. SISAM ete = Forestry, University of Toronto 
Mics. oo LANIFORTH.. = . Staniforth Lumber & Veneer Limited 


MR. G.-J. THOMSON : - Peter Thomson & Sons 


Forest Research in Northwestern Ontario: 


NWiRGeN EOIN See) ee a Dept. of Lands and Forests 
(Chairman) 
MR. J. T. BASHAM eledee see Dominion Laboratory of Forest Pathology 
MR GH. D> BEDELL : : Dept. of Northern Affairs and National Resources 
MR lat ieGUDDEN- =) = The Great Lakes Paper Company Limited 
MR; KO HEARNDEN: .= .- »- Abitibi Power and Paper Company Ltd. 
MR. H. O. KANTOLA roe Newaygo Timber Company Limited 
MR. GEO. R. SONLEY = : Marathon Paper Mills of Canada Limited 
MRo Jeb eitOMAS "=" =. 9% Forest Insect Laboratory 
MREPLADDISON: A= en) ts 7> Dept. of Lands and Forests 
(ex officio) 
MRE aS JONES (a2 0 Se Thunder Bay Timber Operators’ Association 
(ex officio) 
MR. R. N. JOHNSTON - : Dept. of Lands and Forests 
(ex officio) 
DEAN J. W. B. SISAM . = Forestry, University of Toronto 


(ex officio) 
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HIGHWAYS RESEARCH 


Main Committee: 


MRSA, EReEELAY: 
(Chairman) 


MR. H. N. LAMONT 
(Secretary) 


MReaTaiNo GARTER. 


MR. L. J. CHAPMAN 
MR. W. A. CLARKE 
MR. C. B. CRAWFORD 
MR. T. F. FRANCIS 
MR. W. J. FULTON 
MR. W. B. HASTINGS 
MR. R. A. LOW 

MR. P. McCANN 

MR. W. S. McKAY 
DR. N. W. McLEOD 
MR. W. J. MOORE 


MR. C. A. ROBBINS 
MR. D. O. ROBINSON 
MR iieGeROSGmae 


PROF. W. L. SAGAR 
MR. J. WALTER 
MR. ANDREW BOYER 


(ex officio) 


MR. D. E. McQUIGGE 


(ex officio) 


Meetings: 


Federal District Commission 
Dept. of Highways 


Carter Construction Co. Ltd. 

Ontario Research Foundation 

Dept. of Highways 

National Research Council 

Dept. of Highways 

Dept. of Highways 

Ontario Motor League 

Dept. of Northern Affairs and National Resources 
Toronto Transportation Commission 

Ontario Good Roads Association 

Imperial Oil Limited 

Ontario Municipal Board 

Dept. of Highways 

Canada Cement Co. 

Hydro-Electric Power Commission of Ontario 
Civil Engineering, University of Toronto 
Dept. of Highways 

Ontario Good Roads Association 


Ontario Roadbuilders’ Association 


May 14th, 1953, 39 Queen’s Park, Toronto 
Feb. 25th= 1954. Ontatio Research: Foundation, Toronto 


Executive: 
MR. A. K. HAY 
(Chairman) 


MR. H. N. LAMONT 
(Secretary) 


MRS lat PRANGCIS 
MR Wo Ja FULTON 
DR. N. W. McLEOD 
PROP Wowie SAGAR 
MR. J. WALTER 


Traffic and Planning: 
MR. W. J. FULTON 
(Chairman) 
MR. A, E. K. BUNNELL 
MR. W. A. CLARKE 
MReR AH LOW 
MR. G. R. MARSTON 
MR. J. M. MacINNES 
Miele e ZOLLER 


Fede-al District Commission 
Dept. of Highways 


Dept. of Highways 

Dept. of Highways 

Imperial Oil Limited 

Civil Engineering, University of Toronto 
Dept. of Highways 


Dept. of Highways 


Dept. of Planning and Development 

Dept. of Highways 

Dept. of Northern Affairs and National Resources 
County Engineer, Simcoe 

Dept. of Highways 

Dept. of Highways 
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Design: 


NMRA Gabe RANCIS © S.) 9 « . - Dept. of Highways 

MR. R. M. LEE - += + + County Engineer, Brantford 
DERN OV McLEOD™ \-. =. Imperial Oil Limited 

MR. D. G. RAMSAY set = Dept. of Highways 
MRIs ©: ROBINSON ee Canada Cement Co. 
DIRS CAL sR Ss Yael em Dept. of Highways 


Soils and Foundations: 


MR. J. WALTER - - - - Dept. of Highways 
(Chairman) 
MRa Re ATLELOW. Oe Ve Dept. of Northern Affairs and National Resources 
MR Da McGINNIS «= .«: ,- Messrs. McGinnis and O’Connor 
DReNeawe VichLEOD ~ =. \% = Imperial Oil Limited 
NERS DEG A Tek os = cs, Hydro-Electric Power Commission of Ontario 


Materials and Construction: 


MR. D. O. ROBINSON ee Canaga, Cement. Go; 
(Chairman) 
NERS abe ERANCIS |. =) o> se- Dept. of Highways 
MR. C. FRASER ee ad th Ms Dept. of Highways 
MR. Wy JONES see fis County Engineer, Barrie 
MR. R. KELLY fear eo WS Ballentine Co.Ltd. 
MR. J. A. KNIGHT = et ag Rete Brunner Mond Canada Sales, Ltd. 
MR SE. NeLAMONT. =: =>" Dept. of Highways 
MR. J. LANGMAN Seeee oa King Paving Company Limited 
Meee Ve bOI DGATE@ =". Dept. of Highways 
MEME ENIAGESON =" <= + =. Ontario. Rock Ltd. 
DRAIN: WekMcLEOD = =" - = Imperial Oil Limited 
DROEA Ww. Le SAGAR |. = 4. Givil’Engineering, (University. of Toronto 
MR. C. G. SAUNDERS - + Dept. of Highways 
Nise e ALS DER foi 7s 2 Dept. of Highways 


INDUSTRIAL RESEARCH 


Main Committee: 


KMARSG. CARP OLEOCK = ret. = Dominion Electrohome Industries, Ltd. 
(Chairman) 
MR DD. Was lLEWART, JR: - Renfrew, Ont. 
(Vice-Chairman) 
COR bate oe MaCRAE S27 ier Ontario Research Foundation 
(Secretary) 
MR. LORNE C. ANDERSON - Ontario Paper Co. Limited 
MR eGECABERINARD® ©) s50 Canadian Manufacturers’ Association, Inc. 
MR. LORNE S. CAMPBELL Dept. of Planning and Development 
MR. HOWARD CHAMBERLAIN Lowe Brothers Co. Ltd. 
MRea-1, A. PAUST Se a Yocum Faust, Limited 
RIE RaW EE BEY Ss) t= Bendix-Eclipse of Canada Limited 
COLRE ula eerie sr Dept. of Planning and Development 
MR. D. ALAN PAGE =- - . Industrial Consultant, Burlington, Ont. 
Miso PROCTOR oS" rs = Libby, McNeill & Libby of Canada, Limited 
DR. H. B. SPEAKMAN ele Ontario Research Foundation 


Ontario Research Foundation 
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MR. W. R. STADELMAN 


MR. DIB ASTRUDLEX vee Imperial Furniture Mfg. Co. Limited 


MR. J. N. SWINDEN Tg Great Lakes Lumber and Shipping, Ltd. 
MR. KERGAN WELLS Ee Ab W. W. Wells, Limited 
Meetings: 


May 8th, 1953, Hart House, University of Toronto, Toronto 
Dec. 11th, 1953, Hart House, University of Toronto, Toronto 


Group Research: 


MR. CG. “Ax POREOCK™ Baa re Dominion Electrohome Industries Ltd. 
DR. H. B. SPEAKMAN =P“ Ontario Research Foundation 
DR. R. K. STRATFORD aos Imperial Oil Limited 
MRD. B. STRUDILEY =itaiee Imperial Furniture Mfg. Co. Limited 
MR. KERGAN WELLS sue W. W. Wells, Limited 

Meetings: 


Dec. 11th, 1953, 39 Queen’s Park, Toronto 


Industrial Research Services: 


MRD. WeesteEWwARTD, |.R : Renfrew, Ont. 
(Chairman) 
MR. LORNE C. ANDERSON __ .- Ontario Paper Co. Limited 
MR. HOWARD CHAMBERLAIN Lowe Brothers Co. Ltd. 
MK Rae Week EIGER iene sone Bendix-Eclipse of Canada Limited 
GOL. cha bY be ae oD ye Dept. of Planning and Development 
MR. G. C. BERNARD .- : : Canadian Manufacturers’ Association Inc. 
(ex officio) 
COL. D. F. MacRAE - : : Ontario Research Foundation 
(ex officio) 
MRi Cray POLEOCK “ei eae Dominion Electrohome Industries, Ltd. 
(ex officio) 
DR. H. B. SPEAKMAN 2 : Ontario Research Foundation 


(ex officio) 


Meetings: 
Dec. 11th, 1953, 39 Queen’s Park, Toronto 


INDUSTRIAL WASTE RESEARCH 


Main Committee: 


PROF. A. C. PLEWES . - . Chemical Engineering, Queen’s University 
(Chairman) 

DEAN R. R. MCLAUGHLIN - Applied Science and Engineering, University of 
(Vice-Chairman) Toronto 

DRE ARECADERRY: © oa 0-2 0 Dept. of Health 

WIR Gane ri ae BG) RNa, os ae Dept. of Health 

MR Ae @belAPOR TH foam: Dept. of Health 

DER Was J. Kk. FIARKNESS: =. . Dept. of Lands and Forests 

Mette NILEES ES ose a 0. Dept. of Lands and Forests 


(alternate to Dr. Harkness) 


PROF. J. D. LEE =s ce Civil Engineering, Queen’s University 
MRO 2S MATTHEWS 4.) .. Matthews-Wells Company Limited 
MR. ALEX D. McRAE =i 2 Imperial Oil Limited 
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MR. W.uC.: MILLER ane - City Engineer, St. Thomas, Ont. 
DR. H. B. SPEAKMAN < : Ontario Research Foundation 


Meetings: 

April 10th, 1953, 39 Queen’s Park, Toronto 
July 3rd, 1953, 39 Queen’s Park, Toronto 
Oct. 2nd, 1953, 39 Queen’s Park, Toronto 
Nov. 20th, 1953, 39 Queen’s Park, Toronto 
Jan. 22nd, 1954, 39 Queen’s Park, Toronto 


St. Clair River Pollution: 


MR. ALEX. D. McRAE cS Imperial Oil Limited 
(Chairman, 1953-54) 
DRWASE A BERRY \- 1: as Dept. of Health 
MRS Eb eBREMINER =o) - =. - Dow Chemical of Canada, Limited 
MR. H. M. CORKUM - =: =- Canadian Oil Companies, Limited 
MReaEeIOBOOUGAN.- =. - Polymer Corporation Ltd. 
MR Wer. HENDRICKS -. - Cabot Carbon of Canada Limited 
MR. R. N. JOHNSTON . : Dept. of Lands and Forests 
PROF? A. C.-PLEWES  -- - - Chemical Engineering, Queen’s University 


MINES, MINERALS AND METALLURGY RESEARCH 


Main Committee: 


MR. N. F. PARKINSON - - Ontario Mining Association 

(Chairman) 
MR. T. H. ADAIR Seek. tote Fe Atlas Steel Company 
PROF. H. S. ARMSTRONG - Geology, McMaster University 
PROF. O. A. CARSON - : Metallurgy, Queen’s University 
1ORAO)> W SELES’. - - - Ontario Research Foundation 
DR. G. S. FARNHAM ss. : 5 The International Nickel Company of Canada 

Limited 

PROF, J. E. HAWLEY ee Mineralogy, Queen’s University 
DReGeo UME: a7 “sh. = Dept. of Mines and Technical Surveys 
PROF. GB: LANGFORD - =. Geological Sciences, University of Toronto 
PROF. L. M. PIDGEON - : Metallurgical Engineering, University of Toronto 
PROP Gok: REAVELY . : Geology, University of Western Ontario 
MRi#E Gs RICKRABY = 2 = Dept. of Mines 
MR. R. H. RIMMER - - - Aluminium Laboratories Ltd. 
MR WAG EROLTER . oh) mere Imperial Oil Limited 
MR We -SAMUBT. G-. cosy (= -S Steep Rock Iron Mines Ltd. 
DR4D7GawAlT = Nad - Hydro-Electric Power Commission of Ontario 
DREGYR WHITTEMORE. = - Deloro Smelting & Refining Co. Ltd. 
DRAG Ew ILUEY See es Algoma Steel Corporation, Ltd. 
PROFS: fF. WILSON - 2 - Physics, University of Toronto 

Meetings: 


March 3rd, 1954, 39 Queen’s Park, Toronto 


Executive: 
MR. N. F. PARKINSON - - Ontario Mining Association 
(Chairman) 
DRAOwW. ELLIO... - - - Ontario Research Foundation 
DRG. SS FARNHAM - ‘< ~. The International Nickel Company of Canada 


Limited 
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PROF: G: BVLANGFORD* =... Geological Sciences, University of Toronto 


MRE CRICKAB Ye s-— ee) Dept. of Mines 
DR. C. R. WHITTEMORE - ~- _ Deloro Smelting & Refining Co. Ltd. 
Meetings: 


April 29th, 1953, 39 Queen’s Park, Toronto 
Jan. 20th, 1954, 39 Queen’s Park, Toronto 


Wire Rope: 

DRO. Ws BUDS eee) = eee Ontario Research Foundation 
(Chairman) 

MRI WW Ee BAWIDEN an a Dept. of Mines 

MR. N. B. BROWN eee Dept. of Mines and Technical Surveys 

IMR WEEE BROW Nope on B. Greening Wire Co. Ltd. 

NVR is ee ea Dome Mines Ltd. 

MR. A. CG. HALFERDAHL - .- National Research Council 

MRR ab HEALY, Bie al ve Wright-Hargreaves Mines Ltd. 

NRE IW ils. KE DERE Nae ioe Plymouth Cordage Co. 

MER IaG. MORROW #- ase oe Steel Company of Canada Ltd. 

MR. R. D. PARKER - : : International Nickel Co. of Canada, Ltd. 

MR. N. F. PARKINSON - - Ontario Mining Association 

MR. .R. SSEGSWORTH <2 General Engineering Co. (Canada) Ltd. 

MR. L. W.SPROULE = += = “Imperial Oil limited 

MR. DG. WATT - - = =. ‘Hydro-Electric Power GommissionmonOntene 
Meetings: 


Feb. 17th, 1954, Ontario Research Foundation, Toronto 


Ferrous Metallurgy: 


DREOMWecEL LIS esl e eee Ontario Research Foundation 
(Chairman) 
MR. P. E. CAVANAGH =. .- Ontario Research Foundation 
(Secretary) 
WR We HARDY aoe aes Climax Molybdenum Company 
MRAE A. LOOSLEY = = = | (Dominion Foundries and eStecinieal 
NER ee AVC EL: acme Beale ee Steep Rock Iron Mines Ltd. 
VR LA glist. tee ee Dept. of Mines and Technical Surveys 
MRE SG a WW Alls Lean he eee Oe Hydro-Electric Power Commission of Ontario 
D Ree Gask. WILEEY: - + + Electro-Metallurgical Corporation 
VER Sale eats 1D) A Renae, a gs) Atlas Steel Company 
(Co-operating) 
BRORV GbE EENDRE ws) 2 Laval University 
(Co-operating) 
MR. J.S. MCMAHAN . .... Steel Company of Canada Ltd. 
(Co-operating) 
DR. NORMAN PARLEE ... Dominion Steel and Coal Co. 
(Co-operating) 
MR. N. F. PARKINSON 7s). Ontario Mining Association 
(ex officio) 
Meetings: 


June 5th, 1953, Ontario Research Foundation, Toronto 
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Geology: 


PROF. G. B. LANGFORD . . Geological Sciences, University of Toronto 
(Chairman) 

MR. J. O. GORMAN “ 5 “ Hydro-Electric Power Commission of Ontario 

RROPSs eer. HAWLEY - - Mineralogy, Queen’s University 

DR Der HEWITT : estes Dept. of Mines 

MRE HURST - : : Dept. of Mines 

Dahil OMNe | - - - Physics, McMaster University 


Non-Ferrous Metallurgy: 


DRaGa kw WH LENIORE -- . Deloro Smelting & Refining Co. Ltd. 
(Chairman) 

DROW ee ES es - - . Ontario Research Foundation 

DR. G. S. FARNHAM =. . - International Nickel Co. of Canada, Ltd. 

MR. W. M. GOODWIN : Dept. of Mines and Technical Surveys 

WiRS pice eel TY ee Seat a Ventures, Limited 

DR. L. M. PIDGEON  - - : Metallurgical Engineering, University of Toronto 

MR. M. J. TAMPLIN  .- - = Ventures, Limited 
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